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-infeetions ine which the organism isnot reddily 
demonstrated, | including ,trichinosig, eehinococ- 
cosis,’ ‘extraintestinal amebiasis, chronic schisto- 
“somiusis; igroplasmosis, trypanosomiasis, and. 
ot. leishmaniasis... hint pe pg aa de ap ote at eS 

* ob. This manual is qoncind with direet 

; laboratory procedures uscd in recovtry and 
py identifications of hunfan ‘parasites. and related: 
“species. Portiong ef the , procedures, gan be, 
eookbooked, The’ difficult part, micr “oscopic 
6 examination, cannot. Successful microscopy 
Co “arids direetly with the degree of intensive » 
sty training and experience of the examiner, A 
laboratory's “success in hecavering and identify-. 
‘ing: parasites invar iably depends onthe follow. - 
2? ing factors: os ety oo ar 
es wohl) Hi ving uddeetiiate, periomiel ihe are 
"extumine specimens “and 


make: recta idurtifieution 
(2) 
SE tueitities , especially a 
_ , dark- fied! and phase contrast if yossible. 
; (3) The collec tion of satisfactor Vv specimens, 
-¢ ¢ The primary purpose, of this: manual. is to. 
( oe PLOY 


Availability, of adequate laborditory 
_ gootk ‘misckoscope with 


ou a neo Poway for 


dures are not, snclaslell, it dows conusin repre- 
seni itive procedures, that cure reliable and that 


4 


will cover: most cireun 


* 


e 143, Determining the Type of Procedure. Re- - 


quired: 
a. Mi 


«de to” 


— 


Onc OF 
‘dinn’'s 


« Gan Wie left in Schaudinn’ s f 


used Tocul vondétions ‘nit ‘feuds 
“In general; the: more ‘types :of examinations 
uded in the routine, the greater the number 

infections discov ered, However, ft ym oa 
practical standpoint, the labordtory has. ‘to 
deéide at what point the inerease in positive 
findings: ‘warrants ‘ the time and expense .of 
performing the additional procedures. [tis best. 
to select certain procedures for routine use ind 
to reserve others for special PUPpases, 


of 


bh. To render satisfactory service, a labo: 
“Lory must GX: imine ‘permanently stained simiei irs 
and: mat@ial from a concentratipn procedure, 
Concentration procedures greatly jferedse the 
chance of finding organisms (in ligh t infections. — 
The exemination of stained slides increases the 
chances of locating organisins thatare missed 
“onw et preparations, and it egibles You, to study | 
“organisms in pres tterdetail, 2 7 * 


1-3. Regimens for Hospital and Clinic Labora- 
tories. Establish a. routine that- insures the 
delivery of the specimens to the labor: ilory as 


soon .as possible, after collection,’ The following. 
Hadimien is provided as a guide. 


a Normally Passed Fecal Specimens: 
(1) Upon-re ipl of. the specimen, prepare 
two smears ‘arid’ place them. in’ Sehau- 

fixative or, “if preferred 

portion of the feces in PVA fi 

“prepared-in such a manner will be av ailable for 

permanent staining if they ure needed. They 

Native for a aay ‘or 


tivo without har m, 


.- 


(2) Examine ¢ the ee s| SMacroscops . 


few hours or even Sonica without bdaterii 


i) 
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7 the 


smear. Gun 


tion, but for best results, they should also ‘be 


“examined as soon as possible. — - oN 
(3) “Prepare stained ‘and “dnaiaed direct 
‘ include some ~ 


wet mounts. If mucus Is present, 
of the material iri the’ preparatic 
unstained. saline: | reparation fir 


“aC 
frequently bes iduntified in the 
temporarily stained’ smear, If trophozoites are 
pt sent, or if. there is any question 2s t0. the 


‘identity of any cysts found, stain and examine 


nate” the RUM of 


permanent smeurs, 
eggs of cach helminth spe 
“(A) Perform a ceneantnation pease ee on 


call stool specimens except where’ only ‘tropho-- 
ure being looked for. In cases of suspeeted 
helminthiasis, 


concentrations should b& per- 
formed on all specimens. The MIFC procedure is 
one of the most effective for routine laboratory 
use, : 


Sy " (5). If organisms suggestive of Bile na bs 
h istulytica or. any questionable objects are seen , 


_in the wet mounts, stain and examine one of the 


‘fixed 


smeatks. Permanently stained Smears 


should alsa be ‘examined if the specimen con- 


@ 
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: nent 


ent Cases 


; tains:abnormal elements (blood, mucus, or ather, 


material) or is of soft, loose, or watery consist- 


-chey, The: ‘trichome and: chlorazol black ‘stains 
‘are especially ‘useful for, hospital and clinic 
‘laboratories. When chlorazol black is used, the | 


smears are prepared and placed directly in the 
staining solution while, wet beeause it contains 
both the fixative and the’stain: Ideally, perma- 
stains should be made routinely. 

(6) Cultures for protozoa need not -be 


employ ed as a routine part ef the fecal exami-- 
nation. However, when trophoZoites are found. 


that cannot be identified, the: ‘specimen should 
be. cultured. Cultures are also helpful in persist- 
of Ria ete aman when no 


a a +After se ere The disap- 


pearance, of symptoms in a patient with a. 


eae infectien ts not sufficient evidence of a 


“cure.” After the patient - has, heen treated, 


specimens have to-be examined to determine the 


effegtiveness of therapy. 
(1) Patients treated for protozoan infee- 
Lions frequently stop shedding organisms for 


xamine . 
t. Proto- 
in cysts that, are pee in ‘the unstained » 


~ several weeks even. though th 
~ been eradicated..Therefore, the First post- “ti 
‘ment: specimen, n 
We 


wed not be ‘collected until 4 
ks after therapy unless symptoms reappear 
Addi 


earlier. 


_ months are recommended to detect later relaps- 


after therapy. Howevér, 


_ tive daily preparations should be ex 


‘worm’s 


should 


Cs. 


tional eXuminations after 3 and 6. 


(2) In. most helminth infections, poste treat- 


can be made 1 to 2 weeks 
for. the post-treatment 
followup of pinworm infections three conseeu- 
1ined 7 to 


ment examinations ¢ 


10..days after: therapy. Reinfeetion is common . 


-and, if specimens: become positive after being 


negative for a month, the patient-has. probably 
reacquired the parasite. ; 

_ (8) Tapeworm infections require anatnite 
able post-treatment follow-up. After treatment, 
the: patient is purged to evacuate the worm, 
which is’ usually passed intact. Examine ‘the 
material that is passed to make certain that the 
s hee udor seolex has been passed because. a 


* 


cure is not obtained. as long as the seolex_ 


persists, | Additional - followup examinations 


been regenerated by a missed seolex. «ts 
c, Post-eathartic Specimens. Concentrate 


_ the first specimen from a sefics of post-cathar- 


lic specimens. Examine temporary wet mounts 
of all specimens from = the series, Prepare 


- permanently stained, smears from any specimen 


containing. protozoa or questionable structures. 
Prepare a permanently stained smear from at 
least one of the soft: specimens: even if no 
organisms are found in the direet wet mounts or 
the concentration. Examine any flecks of mucus 
either as wet mounts or stained slides. If the 


case.is sufficiently suspicious for the patient to 


be purged, one or more of the specimens should 
be’ cultured. After a-patient has. been purged, 
several days must pass before. the protozoan 
organisms can redevelop to a demonstrable level 
so there is no point in collecting any additiona 
stools for at least a week. 


od, 1 Swabs, For Pinworms. Handle the 
speci ; ng to the type of collection 
prep 1d (cellulose tape slidé or vase- 


isfactory. It is 
for 


line-paraffin swab). Either is 
recommended that . specimens 


pinworm 


be made at 3-month and 6-month | 
intervals to make certain that a’ worms has not, 
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..mornings. - 


-uxaminations be colleeted on 38> consecutive — 


a a 

oe. Urine. Urine requires no special methods 
‘of examination to reveal any. protozoa or 
sent. Simply ‘centrifuge the speci 
h nent microscopically. 


helminths pr 


men and seareh-the se 


f- Sputum. Make a direct wet smear of 


suspect t= 
with PVA or Sehaudinn’'s 
OuUS 


eds Bix a iL 
fixative for permanent staining when suspi 
objects arg obser ved on the smear, Concentrate 
helminth ova in sputum specimens by Mixing 
the material with 3 percent sodium hydros 1 


and centrifuging. 


¢.. Vaginal and Urethral Material: ; 
(1) Vagine il and rae material Is) fre- 
quently UNI amined for Trichomonas vaginalis on 
a STAT basis’ in ale and clinics. The 


specimen:should be collected with cotton swabs, 


and placed. in saline, Have: it delivered to the 
laboratory as sood, as possible after collection. 
Immediately after the specimen arrives, pr epare, 


dt Wet smear and examine for motile trichomo-, 


‘ 


nads. - | 
n 3 é 5 . 
(2) [t is sometimes more convenient to 
culture vaginal and urethral material for tricho- 


monads -than it is to examine dircet nfounts, Aq 


culture is also considgred to bea more sensitite 
procedure in’ light: infections. Inoculate the 


_ media as soon as possible after the specimen is, 


collected, 


(3) Dried vaginal and urethral smears wre: 


generally: unacceptable for detecting tr ichomo-. 


nats due to severe-distortion of the parasites on * 


drying. However, if flagelkited protozoans can 
he seen, report them, beeduse they are most 


“likely 7. ragivelis. Viewing dricd slides may be 


aided: -by staining with,stains such as Leish- 
miin’s, Giemsa's, Wright's or [ron-hematoxylin. 

(4) When it is impossible to examine at 
direct wet preparation or to culture the speci- 
men within 30 to- 46 minutes after collection, fix 
a Wel smear as soon as possible in Schaudinn’s 


fixative om preserve (the material in PVA. 


fixative, Then stain the specimens when time 


permits.’ 


ho Duodenal © Drainage. Examine — direct 
amecars of- the duodenal specimen, and if there is 


any. : 
blood=tinged smaterial,- Look carefully for tro= ¢ 
._ phozoites if extraintestinal amebiasis ij 


ide 


, 


1-3- 


p repare reel 


aamulisay Ts pertort vl 
saline smears immediately after the specirien is 
collected, [fo ganisms: or suspected. orginisms: ” 
are found, add ja drop of Quensel’s stain. or 
buffered methylene blue solution’ to'stain the 


“internal structures: When, sigmoidoscopy is 


perfor med away ‘from laboratory facilties, have: 
the material placed’ ivery small quantity of 
saline and delivered “at™ once to the laboratory. 

The specimen should. be Kept) warm during 
transit, [Pf téo much saline has been udded, 
gently. centrifuge “about 1,000 rpm for. 1 
minute) and make wet mounts from the sedi- 
ment. In the ev ent orgunisms ure observed, add 
two or three drops of PVA fixative to the saline » 


-mount, spread Jinto a smear, and stain with a: 


permanent stain, When the specimen “annot be 
sent to the laboratory inamediately, Have it: put. 


‘into PVA fixative for stdining atia later time, 


j. Aspirated Material. F) cumine material 
aspirated from abscesses or other lesions 4s soon. 
as possible after colleetion, Such specimens ure 
usually submitted for the: diagnosis Of-extrain- 
testinal amebiasis. Onl& the Grophozoite: stape. 

‘an be expected. to be present. Examine the 
specimens by the routine procedures used for 
‘trophozoites in feces. Begin With. wet saline: 
mounts, and if trophozoites are found, add 
temporary stains such as Queénsel's or buffered — 
methylene blue.to confirm the findings. Make 
permanent stains by the same.methods used for 
fecal. preparations. If the aspirated muterial is 
watery, mix some of-it: with PVA fixative: 


before) preparing smears. If the material is” 
coagulated or very viscous, treat it with streplo- 
dornase before making the smears. When 
-possible, culture the material for protozoa. 


ae Fess bi bab te ee m: uber lal can 


aes compression,. Leasing Calidiges tah 
The methods used depend upon the type of 
lissuc and the organisms suspected, (See section. . 
-on tissue parasites.) 


ni 


OF. 
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‘1-4. Regim s for Referral Laborat 
al, Fecal Specimens: 


(1) C ‘yntral diagnostic or referral inboittor 
les have to depend upon specimens deliver red by 
ae “the. 


or by mail. Therefore,, provide 
‘contributors using your SUPVices with shipping 
Rite a HO . : 


(2 7, Fu ur nish the contributors | tivo vis * (one : 


‘containing: 4 aor 
“PVA (fixative) inglada 
sheets (Figure 1-1). with the ki 
the proper collecting: und shipping procedures 
“are followed, Babel the PVA [ 
with the appropriate expiration date (2 months 
is it practical time limit). 7 

(3) When. ‘the specimen arrives 


iNustr ated 


formalin- -preserved material, Then prepite a 


 formilin-ether concentrate, on the feces pre- 


served in) formalin, and make permanently 
stained films from. the’ portion preserved |i 
PVA: fixati€e. “Examine the wet mounts i. 
ys sts, eges, and larvae, and search the stainell 
films for trophozoites and cysts. 1 ag 

b. Other Specimens. The most common type 
specimen, sent to referral ‘eluent is 
feees, but occasionally” anal” swabs, 
be sent. Most. of the problems with such’ 
specimens arise ‘during the dollection and han- 
dlitig: before. examination. Detailed instructions 
“for collevtion. ‘and examination of such speci 
“mens are: given Jin “other sections. However, 
“make sure that ‘for malin is used for uring or 
sputyn -that is to be examined for helminth 
ie a that PWA-firatire is used forsurine, 
sputum, vaginal material, or 
to be examined forsprotozoa. 


a 


_Insttuctions for Field. 
— Surveys to determine thes prev valence of 
intcatinal piurasites in general require the use of 
procedures that will recover all stages of 
parasites. However, keep the routine limited 
enough to be op . The best choices 


‘speeimens inelude formatin- aia and PVA: 
preser ved ape mens. 


i re tiny r require re more 


~done ai the 


disadti tion: 
s to insure that. 


cative gontaitiers | 


.; 4 
at the 
Jaboratory, examine a direet wet mount of the 


vaginal . 
exudates, aspirates, and other miterials need! to 


“scope, 


urethral exudate 


of 


of the s work be 


16 50-48/TMB- 227 


In. “SUC hea case, you cant, do 


formalin- ether 


itive can be Soule Tater 


concentrations on the spol, and: 
the portion of ‘the specimens preserved in PVA- 
in Lane cently 


4 August 1974 - 


antinn Also, se PVA- Hae specimétis soul be. 


smeared, dried, and shipped to the labor at 
ad late staining and examination. 

‘When laboratory” support 
patie the number of ned 
examined. Prepare ane. 
CUSES Where suspicious, ol seats are rouni in + the 


is limited, 


PVA Cilms 


concentrations or the specimens ure very soft or. 


contain blood or mucus. 
dd 
prevalence - of intestinal helminth infections 
present fewer problems than surveys for para- 
sites in g sneral, Specimens need not be. prepared 
“for permanent staining. In surveys where ‘the 


specimens are to be sent to a central laboratory’ 


for ex amination, the best all-around:preserva- 
_tive is probably formatin. At the laboratory ‘the 
formalin-cther concentre ition procedure nin be 
performed . con. the - formalized specimen, In 
surveys where the’ specimens are to be exam- 


ined loc: uly a good alternative procedure tothe, 
formalin-ether concentration ‘is the cellophane- : 


covered, thick smear. The" only elaborate equip- 


Surveys conducted to eter mine only the. 


ment neeessury,. for the : “procedure is, micros | 


2, 


and he onils* supplies; needed are. the 
treated cellophane strips atin gilass slides., The 
«procedure takes little time, ix very effective for 
helminth egys cand larvi i, ‘sand ‘is no: 


in mind; however, it is often necessary to. make 
compromises when operating under field condi- 
: rs ee . ) 7 1 : 

tions. Be flestble and try to kéep the routine 


more : 
difficult to per form than a direct wet smear 

e. Surveys area prime test of ingenuity and’ 
pationee. Always keep the purpose of the survey 


simple. Do net ask the population that is to be , 


surveyed. to follow long, detailed instructions. It 
will not work! 


“1-6. amet the acount s of P 
Examinations: * : 
a: Report all ~parasites _ by. - their "proper 


scientific names. All helminths are considered 
pathogenie or potentially so, but.certain of the 


intestinal protozoa are commensals or, at ledist, 


4 bore 
‘ 


” 


a 2 aa 


itologic | 


_ AFM 160-48/TMB- 227-2 : pare ee 2 ee eee 15 


patient. If the .or ganism cannot: ‘be specifically”: 7 
identified, _ report, as “unidentified *amebae a 


identified “flagellates found,” or- 
gs or lary vae found, a Additional 


and. additional : ao 


he: ranteten “with. a aoeent ie 
_s specimens should be examined. . ae 

_b. When protozoa, espe ially amebiie, cin- 
not be. spécifically identified, do not give a 
“maybe” result. A report of “organisms resem=- 


ne _ bling Entomol ba histolytie a’ might be inter- : dures had been used or if some other person had 


ation of the organism examined the specimens, organs ms might po 


- 


‘ a ae Ronee“ ‘no parnaives found’ “it 
nofie are found, If additional laboratory proce- 


bly have been found. -, ee : \ 
Hay MES sie 7 5 : rpg’? 
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‘ UBMITTED BY THIS METHOD 

) 4 . 2. 

; ? 
e 
, , \ _ * : 
THE KIT CONSISTS OF Two GLASS VIALS (QNE 9. THE STOOL SHOULD BE PASSED INTO A DRY 
© _ h OWITH Bs FORMALIN AND ONE witk PVA FIX \ CONTAINER URINE SHOULD NOT BE PASSED © / « 
ATIVE) AND. TWO APPLICATOR STICKS. INTO THE SAME CONTAINER. : , 
. 7 
7 y We : 
. NX : : 
fo m® z A ae . * 

an moe ' my : F 
“6 Hi . 7 % 
pe es : USING APPLICATOR STICKS, PLACE a QUAN 4 PLACE ASIMILAR QUANTITY INTO THE VIAL wes 

Bog Pe Bh TITY OF THE STOOL (ABOUT THE DIAMETER CONTAINING THE PVA-FIXATIVE “ : . a : 

Y : OF A QUARTER) INTO THE VIAL CONTAINING . : . ‘ 

: FORMALIN, SCREW CAP ON TIGHTLY : . ; oo 
ae gs 4 ; ; : : -. on “ 


ae : 
1 - 
er . : . 
= . - + ” 
. 
of ‘oo “at 
‘ cyt s 4 
ao y . a , * 
ba . 
a eo * ‘ ae 
, 
- . 5 THOROUGHLY HREAK UP SPECIMEN IN THE 6 PACK THE TWO VIALS 3OQ 4S TO PROTECT me 
PVA FIXATIVE. USING APPLICATOR STICKS . ™ AGAINST BREAKAGE, ENCLOSE APPROPRIATE 
* SCRE WAP ON BIGHT ¥ AND SHAKE ViGiQR IDENTIFICATION, AND MAIL OR DELIVER TO 
; : UWL ¥ , YOUA PUBLIC HEALTH LASGRATDARY 
4 ' > . ! 
a 
1 : 
¢ ‘ eo ‘ 
. . 2 
: " 2 \ # - 
: i = . 
uh ‘fk 
: 2 J ‘ : *f. . * . 
1 ' ; 
1 


1 ‘itt 


4d (From Melvin and Brooke, 1969) 
: P % ; . 
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Beligble adignenes of 


‘mens. The 


“that satisf 
"examination. 


* paper containe 


a a ae 
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. ar The gisele ‘ou res of intestinal para- 
sites aire eggs and larvae ‘of helminths -and 
Specimens 


protozoan trophozoites and cysts. 


obtained. for “diagnosis” should be collected and: 


handled so that any of the above forms will 
reach the liboratory in an identifiable condition. 
hile diseusos* are 


fore, ‘Tadoquate, ae. or oorly i presery ae mate- 
rials make microscopic examinations as well as 


_. macroscopic examinations of little value and 


can lead to erroneous conclusions. 

b. It is impractical to attempt to find, or to 
rule oul, parasitic infections of all possible 
types. Usually, clinical observations and oa 


history: of possible exposure to infection suggest 


particular. parasites. Such- factors deed to: the 


choice of particular specimensto be collected for 
. examination, 


Intestinal parasites are most 
commonly diagnosed in- the laboratory | “when 
feces are examined; but other specimens, such 
as sputum, curing, aspirates, tissue scrapings, 
and biopsy’ mjutorial, 


D2. General! ‘Rules for Collecting Fecal Speci-— 
fecal “specimens. is 


collection, of 
usually. a jnuisance to. the patient: and an 
unpleasant task’ for: corpsmen and others. in 
attendance. Although unpleasant, fecal exami- 
nations are necessary Lo diagnose many parasi- 
lic infeetions of the intestine, liver, lungs, and 
blood. Therefore 
collection of feeal muterial as convenient and as 
simple ‘as, possible. It is up to the laboratory to 
provide vadequate instructions and proper con- 
iiners for collecting the specimens to insure 
actory material will be received for 


-a. Containers. Dies. 
tainers are recommended for colleeting fecal 
specimens. These containers should have a 
capacity of about half a pint, wide mouths, and 
tightly’ fitting lids. Various plastic and waxed- 
rshave been used. "og | 


yeas . Chapter: 2 
Doge ~CQLLECTION 


~ of) 


lypes 


are sometimes the best 
“choice, . oe 


it is important to make the - 


leak-proo f con- 


id 
* mt 


Identification labels should -bé 
side, of each carton. Minimuin 
require eménts .for the labels include spaces for 
the patient’ s name, date of colleetion, and ‘hour 
Time of passage. is important 
because trophos tes soon die outside the body. 


Therefore, the time of passage must be noted to’ 


prevent old specimens. from being: erroneously 
reported as negative. ; ' 

e Instructions: ‘Printed instructions should 
be.a basic part.of a edllection kit providetl by the 
Jaboratory. Instruct the patient to defecate 
direetly into the carton or on,a clean-sheet of 
paper and transfer a portion of the specimen to 


- the carton. In the hospital or elinie, fnstruct the- 


individual: responsible for the collection of a 
specimen just as carefully as you instruct the 
patients because he probably has little or no 


knowledge ‘of the correet procedures, It is - 


permissible to collect feces froma bed pan, but’ 


care must be taken to insure that it is not 


contaminated with urine, Urine distorts certain. 


(schisggsomes) to hateh and be missed in the 
examination. Therefore, you should take care: to 


prevent specimens from being collected from - 


toilet bowls. In8truct patients not to-defecate on 
soil béeause free-living larvac, plant’‘nematodes, 
and other contaminants can cause erroneous 
reports to be sent out. In very cold climates, 
caution patients to’ protect fecal specimens they 
cote themselves hehe Lhe pelea id he- 


Bas ae Tick 


2-3, Types of Fecal Specimens: 
‘a. Normally Passed-Feces: 

(1) In general, normally passed stools are 
formed, mushy, or both. Such 
expeeted to.contain helminth eggs and larvyge 
and protozoan eysts, but not usually protogelfe 
trophozoites. When received,.it is generals 
necessary to immediately examine the speqi 


sinee the eggs, larvae, and eysts will rdmain - 
eee unchanged for several hours. hey . 


of eggs and cysts and causes many _ 
trophozoites to rupture. Water will also destroy” 
eae and may allow some helminth eggs. 


stools can be* 


a 


@ 


ERIC 


JA Fuirtoxt Provided by ERIC 


“sary fot rte 
has to.be made on the trophozoite stage 


expected: to pas 


. mushy rather than in .forméd_ stools. 


‘purposes, 
» objeet is to produee a mushy and not a watery. 


. : z 


‘nation must be tunel to aa ce pe aa 
oe uae oe ye ia ib the refr igerator to 


neil Fately? examine a tr esh, 
Entamoeba h istolytic a 


when identification of 


“of dysentery; When the patient is not 
stools containing éysts. A fresh 
stool in this may contain trophozoites, in 
active. motility, and they will not survive for 


Cases 


stebl i is . 


more than a few hours. Of course, stools must be’ . 


“examined while fresh if an attempt is made to 


recover: and identify the: trophozoite stages of 
protozoans and. any non-cyst forming .proto- 
ZOans. 


(3) € 


administered before feces are’ collected 
parasitologic examination. Feces should not be 


» .collegted for parasite examinations for 7 to 10- 
days 
- because crystals and particles. of these com- 
pounds will interfere with examination. Antibi- 


after barium or bismuth have been given 


ties “often cause a temporary decrease or 
absence of organisms in the. stools, making 


‘reliable recovery impossible. for 2 to 3 weeks. 


Mineral oil appears in the feces as tiny refractile 
globules that interfere with examination. 
-b. Purged Specimens: 

(1) Intestinal pro ozod, including cyst-for- 
mers and some helmibths especially ee 
loides larvae, are ‘more likely. to be found 4 
cade 


quently, purgation inereases the possibility of 


“finding some organisms. Keeping Ahts.in mind; 
the laboratory may suggest that a cathartic be - 
a patient passes only firm 


administered when 1 
formed stools and yet there is some special 
indicatfon for a most thorough search for such 
organisms. : 

(2) In administering a cathartic for these 
it is important to remember that the 


stool, Saline eathartics, such as sodium sulfate 
or buffered phospho-soda should be rec@eamend- 


' ed: also, cascara sagrada in moderate dosage is 


Certain drugs and compounds make a_ 
stool specimen unsatisfactory for examination. 
Antidiarrheal compounds, antibiotics, antacids, ~ 
‘mineral oil; bismuth, and barium should not be 
for . 


~ one of the dest, Castor ‘ell. 


gener al, 


- Paragonimus westermant 
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1 
mineral oil, bismuth, 
‘or, magnesia. compounds’ are unsatisfac 

use they obscure the organisms. 


~ bee: 


ee Multiple Fec ‘al Specimen $: 


a. T ie pasos: of ¢ cer tain paceeliae) from the 


pecimens, In 
as Ascaris lumbri- 
coides, Jhookworm, and Trichuris teichiura— 
shed eggs more ‘or less constantly and can be. 
detected daily in feces, Protozga are passed © 
irregularly, and the eggs of certain helminths, | 
’ particularly schistosomes and Diphyllobothri um 
are produced irregularly: The proglot- 
species are also passed” at. 


te. suck. 


latum, 
tids. of Taenta 
intervals. 
b, Due to-the intermittent passage of 
certain parasites and. the limitations of diagnos- 
tic procedures, only one-third to one-half of the 
species present: are: detected in a single fecal, - 
specimen, Three™normal! y passed: stool speci- 
“mens; spaced at 2- to 3-da\ intervals, should be 
examined. before other pracedures such as: 
eatharsis or sigmoidoscopy are considered: Al- 
though s,eeimens obtained by. purgation fre- 
quently yield more trophozoites, they probably 
have little advantage over a series of normally 
pagsed specimens. Furthermore, ‘normally 
passed specimens are more likely to contain 
cysts’ which. can be identified with: greater - 
reliahliity than ipopnaae ie: _ : 


2-5. Speciwvend Other Than Feces. Some of the 
Luebiey parasifes, past diagnostic glages. in 


y, intesti- 
nal sanuites aa ather velated spe are, 
located in the liver, lungs, intestinal mucosa, 
genitourinary tract, or other arcé as. A may then 
be necessary to examine specimens: other than 
feces to properly diagnose such infections. 

a. Sputum. Sputum specimens should be. 
collected in suspected cases of. paragonimiasis 
eggs are*frequen 
and coal ied 


cougher up | in? putum 


as well as mre The specimen of choiée is any 


’ sputum with brown or rusty colored flecks seen 


scattered in streaks: of blood. Pulmongyy ame- 


biasis: and echinococcosis can also be detected by 


ot. 
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eterna ne specimens on- océasions. 


--Trophgzoites of Butamorde. h istolyticar mus 
differentiated from: these 
‘ralis, Which are: normally a in hha: 
- To help avoid sueh confusion, | instruct “the 
. patient’ to rinse his mouth: ath dilute (3%) 
hydrogen peroxide, It is impartant, to-have the 
paLent make an effort to cough deep within his 


A el witle- 


respiratory y “passages. in, dry, - 


’ mouthed, screwtop specimen jar. is suitable: for. 


veollee such nope 


to ee 


learn enema cahoDid not “be piven prior 
procedure because it'will Femove any organisms 


from. the areas: which 
aiemonlcine 

(2) Cotton swabs ahaa riot be used to 

“obtain the specimens. A serologic pipet ( (1-ml) 


with a rubber bulb should be-used to, aspirates 


material from, visible lesions of the mucosa. Dry- 
ulcers that are not covered by readily remove ible 
- exudate, and some moist lesions ¢ as well, have to 
be gently curetted or ser, ped. 

.¢. Duodenal or Biklary isis In a 
small percentage ‘of. Strongyloides infections, 
farvae ean be found tm duodenal, aspirates: more 


readily than in feees. On rare occasions the same ~ 


is true for, Giardia infeetions. In cases’ where 


such a diagnosis is very important, but cannot - 


~ be established’ by fecal examinations, duodenal 
‘draingge material can be*helpfyl. Also, there 
sean be uncertainty as to whether large trema- 
tode eggs in stools Gre those of the liver fluke, 
Fasciola, or of the intestinal fluke, Faseiolop- 
‘sis, The presence ef eggs in aspirates of pure, 
or nearly pure, bile indicates Fasciola. 
d. { < ne specimens are used in:the 
diagnosis of Trichomonas vaginalis and SCH is- 
. tosomea haematobium infeetions. 
1) Fhe best urine-specimensfor finding 
eggs ‘of S. haematofunr 
about noon and not’an carly morning specimen. 
* The uggs are most frequently, present in the last 


efew drops of the specimen rather than in the 


first portion voided. They are also more likely to 
be found in urine containing blood or pus. 
Because.sechistosome: epgps are not passed regu- 


are pried through the : 


~ larly, 


repeated daily examinations should be 

_ made -in suSpeeted eases which are negative on.” 
the first and second ex xaminations. 

(2) Fresh‘ uring should ‘be examiged for 7. 
ingbnle. in this‘case, the’ first portion of a 
first_ morning spe men. is best. Old specimens 
are nots actory because, the flagellates 
quickly. become: immotile and die in’ voided. 


_ «urine. Also, the urine can become contaminated 


“with a species-of Bodo, a. nonparasitic! flagel-" 
late, whfth can be confused with T. vagihalis. 
Reds ane Urethral Exudates. Aas 


e. 


dienes at? T. ae In female a A 
sterile, nonlubridated, dry, speculum should: be 
used, and the patients should dt douche for 3 'to 

4 ays before the specimen is collecged. Care 
should be taken-to pretent’ the specimen from e 
being contaminated with glove powder. Exam-_ ° 
ine the specimen: immediately after ca}lection: 
regardless of souree. If that is not possible; it 
should be placed in a tube containing. a small — 
amount of* saline” and sent directly ‘to the 

~ laboratory for examination. If the e xaminhation’ 


* 


will be delayed -any. further, a portion of the 


is one collected at g 


2p 


speeimen’ should be inoculated directly into the - 
proper culture medium “and -the,. remainder 
should be smeared on: slides and ‘fixed for . 
staining. — we 4 es 
f- Perianal Material. Anal swabs are the 
bést-means of detecting Enterobius ver micylar- 
infettions because the female wérms ordi- 
narily deposit their eggs.on the perianal foldst's,: 
rather than within. the intestinal tract. Two‘ 
types of swabs, the cellulose-tape slide and the . 
vaseline-paraffin swab, are the most commonly 
used’ for routine purposes, When using cither 
method, collect the specimens a few hours after 
the patient has gone to bed or the first thing: in 
the morning before a bowel movement or bath. 
For practical purposes, three consecutive daily 
collections =i an be manney ae oa 


i s 


out of ie anus, P Geeionally, a 
helminth eggs that oceur in feces 
drying are recovered by unese methods. 


a £ 
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. oe, Storage of solute 7 


~ 


+ SPECIMEN: S STORA \GE, PRE ERVATION, AND SHIPMENT 


“Ss s 


i: ee a 


be Selecting ‘Pree 


A Prom the es 7 


diagnoniie: toni: (helminth ones, “Tatvae, and 
imen ‘ahould _ whole worms and protozqan: cysts 


exaraliation is Caplin: iho spe 


general deterioration. Time; contamination, and that ean be both concentrated and permanently 


* temperature. are the most inhpor tant faetors- stained. To insure that adequate: material is 
e 


ed protozoan infections should be dwait 


_.3-2, Preservation of Specimens: 


examined by the next morning,.a portion of the © Reagents: 
specimen will have to be preserved. for later: * (1) Stoek “ME” Solution (Stable). 
examination. Specimens that are collected in the “Distilled WALED oes OOM ° 
; field: during surveys or specimens that must be, Formaldehyde (USP) ........ laaiiiawd anid, DMI 


©.sent to other laboratories -for identi 


“because that will hasten the degeneration of the 
organigis~Helminth eggs and larvae are more, *. concentrated, with exéellent results, The proce- 
“are esistant to 4unvironmental changes than. are 
protozoan eysts and trophozoites, but in somé’*, 
“eases they: continue to: develop-und ‘may even’ 
“hatch, All of these things complicate diagnosis; 
therefore, if'a fresh specimen: reannot be exam-- 


influencing. the ¢ondition of specimens to. be. available for diagnostic work; more: than one 
ca of preservative procedure is needed. One, of the 
Protozoan trophozoites do not multiply or ~ procedures Should provide material that ean be 
diet gutside the body. They only degenerate: reliably concentrated, and, another should pré- 


and? dié in time. Theretore, unpreserved speci- vide material thakcan be berinanently stained. 
mens should be examined asesoon as possible.’ - -, 4 4, ae ok 


\ 


to the kiboratory so they can be ‘examined — 
shortly after passage.’ The specinien:should be’ 


protceted from extreme changes in temperature MEF sol Uoulesiyee fadahen 
before it is examinéd, Specimens. fron) suspect- ote ution is particularly recommended when 


= od “only one procedure ean be performed. It i is good | 

while warm, If the examination is delayed: “the for such cases. because it preserves trophozoites, 

a 

specimen |s \should not Ke kept warm artificiilly cysts, exes, and larvae. In addition 1 preserving, 
.. the elements, it: “provides a-specimen that can be 


’ Preservation: : 


- dure for: collecting and preserving specimens - 
~with MIE.solution is not complieated;but many” 
‘patients have difficulty following the simplest 4 
direetions* without individual instructions, !In. 
situations: where patients must ..célleck “and 
ined immediately, put it in the refrigerator or, if 
necessary, keep it at room. temperature for the... .,have trained personnel add the MIF solution to 
mext’ fewr hours. Even when refrigerated, proto- the specimen at the laboratory. Most cysts and © 
zoan trophozoites eannot be expected to survive many trophozoites ean ‘be identified in, wet, 
‘for*moré than 48 hours, Although they can‘  mounts:(MIF and others); but identification of 
survive for that long’ they “round” up and trophozoites is diffie It and'should be confirn 
become more and more difficult to Pecognize, us in permanently stait od! Cilms. Unhfortuna 
time passes, ‘ oF satisfactory permanent. films eannot .be fade 
, from MIF preserved material. Slightly different 


au. Need for Preservation. In the event-a, an 
liquidsor mushy specimen cannot be examined 4 to preter specimens. The MIF ee for 


within 2 hours, or a formed specimen cannot, he staining wet.mounts is discussed in chapter 5. 


. 40 ml 
. ml 


. Tineture of merthiolate ott: 1 1,000) ; 
CVPR csscisnscidancscsatiatectatces 


must be properly preserved. 


2 sok. : . : : a 


raitive es. - Bite solu: 7 


and tropho- - 
be protected from physical damage as well as. zoites) and, at the same time,-provide material 


ad 
hy, 


formulations of ME are > recommen for’ 


es 


‘Speeimens should be collected in close proximity 33 Merthiolate- lain: Formaldehyde ame) ; 


a. Advantages Sad eaten, TheN i: 


deliver specimens to the laboratory, it is best tor 


é 


.. ee 


3: weeks. None Tineture of Mtthioata: No. 9. 99, 


~1:1,000; ELE 
- must’ beused. It- contains” cosin, 
“ogtain Ingr ‘edfient. ee 
(2) ae ‘8 Lutine Solution. . 
lodine ery: i oe 
_ Potassium i 
’ Distilled water. . 
Dissolve the potassium iodide in the ‘distilled 
w ‘ater r. Add-the-iodiné crystals slowly and shake 
- until dissolved. Filter: Store i in av brown bottle. 
*- Prepare fresh after 3 w ecks. 
- Procedure: : ; 
(1) Add 015 ml Lugo!’ S: seldtion to 3.35 ml 


“the necessary 


a 


Lilly and Co.,; Indianapolis, , Indiaha- 


ME stdek solution immediately: before use. Pri ior 


: addition of the Lugol's causes. a dense precipi- 
tate to form and the iodine does not properly 
stain the protozoa. 

(2) Thoroughly mix a portionof feces ¢ abiofit 

_ the’ sizg Of -a jarge pea (0,3 to Ty) ‘in the ike 

“solution (approximately one part feces to Lwo-or 
> three parts preservative). Do not use too much 
feces. If-more feces are: desired, use proportion-" | 

. ately incre: ase amounts of MIF solution. 

(3) The specimen may then be concentrated | 
or a direct wet: preparation cagrbe made from a. 
oF ‘drop of-the sedimented feces kate from the top 

layer « of the. sediment: ca 


“ 


63.4. Formalin Preservation: sa 
a. ‘Advantages and Disadvaintdes, Forfna- 
lin is not the perfect. , preservative, but.it is 
 qutistuntory ‘for -colleeting specimens to be 
examined, for eggs, larvae, and cysts. It is simple 
~ to prepare, stable, and doesnot. have to be 
mixed with anything prior to.being used. For 
_" routine. purposes where both helminths and 
protozoa are sought, 5% formalin i 1s preferred; . 


ace 


_ however, when only helminths ae ‘the primary 


concern, 10% formalin is best. Ascaris éggs ard’ 

sometimes Trichuris eggs. will continue go 

develop ‘in’ 5% concentrations, but this should 
“wnot'interfere with identification. 


b.- Reagents:. . 
me ECL) Be ymalin, Lh, ie 
Formaldehyde feoaimnevstil vetisteeseeneess, LO ml,- 
Water (tap 0X distilled) ... veeceseereescde 9O mb 


Mix thoreuel ly. Commercial ° ‘formaldehyde is 
Approximataly: 40% concentration by, volume, 


@ 
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110% formalin is actually 


- About 4%formaldehyde. 


~ the sediment. The specimen will remain in good. 
*.- condition for months or even years. . 


‘helminth larvae are 


af ormalin, 


- 


a time limit of 3 months should be ‘indicated 
. the: predispetised collection vials to be sure , 


‘nyt alcohol : (BVA): 


" distinet advantage of PVA’ ‘fixative is that 


_ The original grade, 
grades of high hydrolvets, 


(2) Formalin, 5%. 
- Bor mahldehyde ott 


Water (tap of dist 
Mix thoroughly. 
.c Procedure: _ 
-(1) Specimens for Routine Diagnosis. 
. portion of feces-in about 3.volumes of for mitt 
The specimen can then be concentrated by. the | 
formalin-cther procedure (chapter 5), or adircet 
wet preparation can be made from a drop of the 
sedimented feces taken’ from the top layer of 


(2) Reference Specimens. When material is 
stored: for. future study, it. should be -cheeked 
frequently for evaporation, Protozoan cysts and 
best maintained if ,the 
preservative ‘is changed at 6-month intervals. 


For best long-term preservation, ‘use ‘neutral 
* 


3-5, Polyvinyl ‘Aleohol (PVA) Fixative: . 

a. “Advantages and, Disadvantages. Polyvi- - 
“fixative presgrves trophos 
zoites: arid cysts indefinjtely. It is particularly: * 
useful’ for preserving fresh specimens: ‘fees or 
other materials) for shipment to central labora- 
tories. Permanently stained films can be prepar- 
ed fron the preserved matertal” ‘at any time. A 


permanent stained smears ‘can be made of 

organisms occurring in fluid specimens. The 

solution serves as an adhesive as well: aS ale 
preservative and prevents: the loss of organisms 
during the staining procedure. The PVA solfuy 
tion is stable and can be-kept for long periodg i 
tightly stoppered bottles.’ When: Stored, 
quantities it will harden’ or ‘fell alter 


satisfactory résults. - 

‘b, Sources*6f Supply for’ PVA. Polyvinyl: eae 
alcohol powder, produced by E.-I. DuPont ‘de, 
Nemours and Conipany, is designated Elvanoti: 


pment dconity 
been found 


- :polyvinyt alcohol ae 2A, ae bai have. 
satisfac 


tive solution’ ean “be "puechisell Soars Delkote, 


4 me : E 


ee =F ee “2 
7 one a? : 


a 


& AFM, “160- 18/1 Ms- i. Auguet 1974 33" 
4 - a : 
ket “ne. T6So: Vinginin Ave, "Penns Grove Nie On. 
= -, 08069. When ordering PVA powder, sp i : 
pretested ° powder for u ein PVA fixhtive. The ‘ 
» PVA. powder is ‘also - produced by » Monsanto ! ‘ 
Chemical Co., 6670 2. F ‘lotill i oSk., Los Angelgs, _ sit Ww hen the quantity of 
Calif: 90032. Their.product js designated Gelva- specimen | is small, ‘ bun smell . 
tol Resin. The grade 3-60 has been found , 
"© sulisfaetory for use ‘in the i pe of “PVA lt 
fixative. ; hoses ; ; i directly i in anime: the “cova marae 
ce. Reagents: — oi PVA-fixative solution a dded to the saline 
(1) Modified’ Se hudinn's Fivative. suspension andgspread into a film for future 
Mercurie chloride crystals e45p staining. The'*PVA- films are permeable to all 
‘95% ethyl alcohol wenn. haces BLOM! — commonly employed stains. 
2 Glacial acetie atid. ssplesteotavieuddatvetane noe Oml +. (2) Presexration in’ Vials. If “sn flelent 
Dissolve the mereurié éhloride in thesileohol ina material ig avatlable, fixation in vials is preferas - 
* Moppered flask (50 or 125 ml size) by swirling at ale Thoroughly mix a quantity of specimen in, a 
‘intervals. Add the acetic acid, stopper, and mix’: Vial containing 3 or more parts of PVA-fixative - 
by pete le until needed. 2 solution. If the specimen in “the yial jells, 
; (2) f Virtire. ae om, reliquefy it by heating it in a waterbath before . 
: eee dane ek ene L5ml making films. Tf the specirnen rejells after’ the °. 
PVA powder sahinnneees > ees vosesssaseenne BO second liquefication it should, bediscarded. ' 
Distilled Water w.pescssesecseginensein hen 82 Sml + (3) Fication on Microseope Slides. Place a 
In a small beakerfat? the glycerol. to the PVA, drop of dysenteri¢ stool or other material ona 
powder rand mix’ thoroughly with’ a glass rod#., slide and mix with 8-drops of PVA« fixative. 
-unitil - all. particles appear “coated with ‘the | "Spread the mixture (do'not smear’ like” a blood « : 
.. glycerol. Scrape the mixture into a 125 ml flask. film) over approximately one-third: bf the slide, “+ 
Add the distilled ayattér, stopper, and-leave at Take caré-to extend the smear to the-edge of — — 
room tgmperature for 3 - “hours to over night the slide. Allow the film to dry for several hours | « ° 
. Swirl mixture occasionally tomix. | or overnight. Drying can be speeded by using a 
(3) PV: A-Fixatee Solution. Hedtga water- aie. incubator, Dried films “iwill deteriorate ; 
bath (or large beaker of water) to TOC. 75C: within 2 2 months if they are not stained, “ 
Adjust heat ‘to maintain this “temperature 00. +4 a ayy 
range. Place the loosely stoppered flask eontain- . 3- 6, Shipment of Specimens; : 
ing the PVA’ mixture inthe bath for about 10 00 as “i; ‘is frequently | netessary to> mail’ specie: 
Sroe),. minutes; swirl frequently, When the .PVA ns. tO: liabor'atorigs., for. diagnosis or consyfta- ° 


bowder appears: “an Be mostly. dissolved, pour in, : tidn. When’ Such specimensare se AL’ through: the..." 
E ; rian Dalai iiay ‘mail, they* should be preserved. if ipossible. 
IX Nevertheless, even it they are preserved, postal 
to. 38 minutes io dinguive the. pernnsiniee. of the — regulations. require, that laboratory and clinical 

; PVA; -to allow bubbles to escape, and to cleay . specitjens: be paeked in. special containers. 
Ve * ° the-solution.’ Remove the, flask: from the water® Special. pe ecautions must be taken to prevent 
bath ay let cool. Store:the PV A-fixative in a the material from Teaking during transite Cur- 


i tion, mentepel 


serewscapped or glass ‘Loppered bottle. The rent regulations from the United States Postal 
solution can be somewhat ‘cloudy and aun be. Manual governing shipment. of harmful matter 
satisfactory. must be followegl at all times. Full résponsibi y 
. ad. Procedure: OS “ , ‘for violations of the law rests with the mailer. 
(1) General Considerations. To obtain full, -b, | Double mailing containers cofisisting ofa 
"advantage of PVA solutidgt as a preservative, heavy Cardboard oltter .eylinder, and a metal - ¢: 


fresh wpecimens. should be thoroughly: mixed’ ~ inner cylinder are recommended for shipping 

: . rere ee ee 

with ee before Pe ee inisms. TONE their parasitologic specirhens. They. are’ available in 

a 3 Pa ae re 

character | different sizes. Seal all vials. with 


pa 
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i sak age. Wriap the scaled » excellent, for * 
: tec tin ci 
tie. ete, ch and pl nee the Sne we 
4 sed with ‘the aes “Put, tha - a oe 
: slips Where they will be least ‘likely be 
E “damaged if a -specimen'vial does leak. a nae . 
“place a ane on ‘ihe i idle Syfindek nase the “fround the inner evlinder rather than areund 
outer cy vlindgiis damiigéed during transit: Pre Vials; The data,.must inelude SOUPLE, of oe 
* ey * . j * e £ * ra 
ite Prepared slides such as: sti ined. fetal. -specimen, any, preservative. added, and any 
: vars or mounts of helminths;do.not. hi hve to “special ingtructions. State the type of ex “minit- 
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lel, " Macrosespic re t 


ome 
“Infections, 


“CUSUS, ee uly vin. ‘some 
macrokeopie ex: mination 


ns Which. W ould be overl 


tape torn m 


reveals 


sp the Consistency : : 
pal () Hard, resists punéture. 
(2) For ined, Can can be punctured. 


oe canbe cit.” eS ee 


(4) Mushy, can be reshaped, 


oe Ff (6) Diarrheic, flows, 7 
ae Watery, pours, = oe 


' 


‘reduction of bile’ constituents, = a ve ; 
(1), ‘Black or tarry’ ppear: ince can bie caused 


) “di@iitions that: ‘inelude iron, bismuth, or 
Sil It Gin ‘also be due ‘to digested, blood 
a from. the upper, part of 
‘tract: 

(2) Dark brown, hormal. = 20" 
(3) Brown, normal, : 
aa _ (4)JPale brown, normal. 

co “(OY Yellow, usually» due to, unchanged 

ym a enn oF ‘milk: . 


OO ag owe a 
' thes 


nheab erat ; 


udesuinntis 
: psealomel, 


wused by. the presence of excess 


(7) (ar 
ra fats-‘or y of bile ae ia 4 
* (8) OL red, purple, ¢ 7 : 
&  Mucus..’Mucus is ‘a nelly present in 
very. small amounts. Readily visible white. 


_ patches on the stool specimen suggest abnormal 
amounts of mucus: This is indicative of pane 


nal irritation. Biouly mucus! 
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(5) -Loose, shiiped tocontainer, (00 8B 
filter paper, 
feces smear, - 


the ‘gastrointestinal 


gil u ty bloodfor a centrol, 


‘fumarate and ferrous c: arbonate cat 


m aniounts ariel shout’ he sa 
‘specimens, a ts A 
 (D)Araaiac Test’ “foe Qce 
* (at) LC a 
ui; cry'sti als 
Ethy! itleohol- (95 
Mix well. Stab vA 


wh, yelrogen Peroxide (3%). (Keep in’ 
: serra ator, _ 
ahs Glacial Acetic Acid. 
a (b)’ Pro eden en 
oo “feees on 


‘Smear small amount ‘0 


‘ . 
Prey 


2. -Put 2 drops of ‘Ainide solution on 


‘Put 2 
on Fes amnii Ww. o 
rcs Le Put 2 2. drops of B% * hydrogen pel tONe 


ide on feces sci P, 


Do, the + 


same test, on a, drop. 0 


GY, Interpretation: | 
Immediate dedpe 
Deep blue color 


Blue color in 1 to 3 minutes—-24. . 


> 
J. ° Slowly developing faint blue—1+. 
5. No blue color in 5. minutes - 
tive. en? es 
6. Readings of 1+ 
indicate no oceult blood. 
ey ae ye ng Se S. 


and 


negative 


the 


positive. Ie rous 

produce 

false positive results. Other i iron preparations do- 
I | 


will cause test to: be 


rface of 
s and parts 


drops of glacial acetic wei 


Nega- 


feed. ° 


sea 


ee peter be a tor" worms | 
oft a Sl aa Le thee tire ¢ specimen 


preferred method. Two: ‘sieves s should ‘bé. vused.. 


“<One shduld -have a mesh-coarse enough to pass - 
“medium siz 


a worms but, fing enough to stop the’ 


larger fecal debris (10-20 mesh), The other sieve - 
should, have a mesh: size small: enough to. stop — 
‘the. smafler wor ms. und ihtapewornt scoleces (49- -50- 
mesh). 


:. Dilute. the: specimen with more 


“water: and pour - Me suspension through . the! : 
nested | a 


* Wash the panel tht is alate 


: on the: sieves in‘running water. - 


'Transfer- the material caught” on 


3 ‘the s sieves sto a pan with a dark bottom. 


: = fecal 


@ 
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“With the aid of a’ good - light: 


scininn ale material for white. or pink appest: : 
ing worms and parts of worms, 


(b) Sedimentation. This is also a. simple. 


‘and reliable. method for recovering” worms from 


| feees. “Tt takes more time to use this ‘method |; 


“than does straining, 


sedimenting ‘vessel and a dark bottom pan for 


‘the examination. Tall: slender vessels with a 


“capacity” of about 500 ml-are adequate sediment- _ 


ing flasks. Conical flasks are best but standard | 


eae cylinders are adequate, 


.In.a‘sedimenting flask;. stir the 


stand . for. 30 minutes: Frequently stir. the 


surface: film of the suspension. during this. time. 
for ‘30 mintues ; 


‘2. After standing: 


“carefully. decant: and nan supernant fluids, 


ag 
eS ae % 


= ‘seiliment into a shallaw dark.bottom pan or dish 
-fand:.use~a~ good’ light to search - for. worms, A-* 


a Bieak.. “up anit ‘comminuté “the «| 
specimen in. water. : 


but..it only ‘requires <a - 


a with sufficient . water to. form a_ 

“suspension. Add water’to fill flask and allow to... 

- into the objective, Never. use xylene or. other ° 
simi 


a a " Repeal sweating nla sed 
- procediire until Supernant. fluid is‘clear, © . “a, 
“'Transfer.a partion of the: washed 


F 


= lens j is Enel for Jocating w worms aie 


: , ae 
‘Microscopic Exiuttnadl jon. The 1 miser oscope _# 


i “is: essential for the corr éct-liagnosis of parasitic. - 
etions. Baie most, cases ; the: adult helminths P 


ate: ‘microscopic, AML ‘of the sroroesati n. parpites 
_ that infect man are microscopic. The rpgcroscope . 
is heeded not, only. to find ° parasite or their — 

products, but it i is also needed for mor} logical 
differentiation. Bac fo 

“ae. Microscope: hae 


for ‘parasites... The. instrutiedt: should be 


~ equipped “with at least’ threc“abjectives: low- ie: 
». power—10X (16 mm); high- dry—44X (4 mm); 


and oil: immersion—97X (1.8 mm).°A 50X or 60X 
- oitkimmersion Tens. is ‘desirable for scanning | 
:. stained -slides for. protozoa. Oculars ‘of (10X or.’ 
10X. wide-field are satisfactory. In some’ cases 
5X or 6X, oculars’ will. facilitate examination. 
- (2) Clean the objectives and ‘oculars fre-- 
quently. Dust and gummy excess immersion oil 


. .will-interfere with the observation of structural 


details of the: parasites: Remove all oil from. the. 
- stage and_ oil-immersion_. objective when‘ ri 
examination is finished. Oil left on the lens wil 
form a film that is difficult to remove. It will 
_ sometimes seep: into the objective causing a 
cloudy or hazy appearance. Always use a good ~. 
quality, low viscosity immersion oll. Cedar. oil, eS, 


slide preparation ‘and the 1 microscope. ‘Cedar il. 
will produce a hardened film over the lens, and - 
mineral oil is particularly bad about seeping 


imi lar solvents for periodic cleaning; use small’ -. - 
amounts, of - Dengan: Some ‘lens. are sealed - in | 
- place with: a glue that is soluble. in these. vis 


L(A good, clean, properly. aligned ine: Ste 
lges microscope is needed to examine specimens: 


@ 
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cielo of some microscopes. 
b. . HMlismination: 


cially if a voltage regu- 


ards fology work, es 
lator-is included, Th 


‘iuminator ‘att 


removable filtérs. (preferably, ground | white 
glass and-blue g glass). It should also. be adjusta- 


ble: so that it can be faised. or .lowéred . and ©, 


‘focused at else ae ee A br right ight {200- 


-anil titers, are 6 algo re melo The eal ‘box: 
» kype lamps ‘that are used as substage illuminii- 


.tors do not’give adequate light for. work with. 


 {ahotonon, Use blue cleidir glass and white ground 
filters with any of the: bulb-type light sources 


* because the bright yellow light obtained with= ” 
out them makes it very difficult to see the. 


minute details necessary : ‘for species identifica 


_tion. 
(2) Adjust. the acsearle and jiluminalor 


by placing the lamp about, 6 to 8 inches away” 


“and directly in front of the microscope, Remove 
the. filters; if possible, and direct the beam. of 
‘light into the center of the mirror, Use, the flat 
side of the mirror. The concave side fociises the 
‘light in the plane of the condenser rather than 
on the specimen, giving an inferior image. 


~ Adjust the mirror so that the object to. be- 


‘éxumined appears brightly illuminated to the 


- naked: eye. The microscope field should be-filled . ” 


with ight. 


(3) Raise the substage, “condenser to, ihe 


upper range of travel. The-optimal position is: 


‘obtained by. removing ‘the ocular; with. the 
substage iris diaphragm. fully open, adjust the 


“power objective. 
condenser: to reduce the inte 
the light’ is too br iit. after it is aligned, use 

rround-glass filters or the |” 


ors’ are aanitinlbey for . 


best: type of, lamp: to use - 
With a microscope “that ‘does. not have an 
hed: is one with a condenser 
_ system, regulatory iris diaphragm, and separate 
“identifying: pa 


_ To a 


condenser so that the back lens of the objective”. 
is filled with light. Generally, with high-dry, or 
oil-immersion, the condenser must be moved to. 


sary. Loo lower the condenser slightly. to. 
fill-the field with dignt. when using the low- 
“Da not: use the substage 
n ity ofthe light. If - 


additional white, 
voltage regulator if it‘is available. 

-¢... Calibration of Ocular Micrometer: 

(i) ‘Size is ai very: important consideration i in. 

sites or their diagnost : 

A rough gstimate can be made by compari 

‘objects -with a human. red blood cell (V5 to Bit). 

urately | measure an organism, a. calibrat-— 

é : «use 18, re 3} : 
_ satisfactory type . is ‘a ise with a. line seale. 
divided into’50 spaces, It. is placed in the’ ocular, 
a) that it is always in focus: 


(2).The ynits on the ocular micrometer. ‘Are! 


arbitrary. The: ex act value ‘of «the divisions 


~ varies. from ‘dise. to ise and ‘with different 


combinations ‘of objectives and oculars, the 
value of the’ divisions must, be: calculated with: 
each ‘microscope: used and for each combination * 
of: lenses: low,. high-dry, ‘and oil- -immersion, To* 
do. this, the ocular micrometer ‘units are com- * 
pared With a scale of known dimensions, ° - 


* (a). Remove the ocufar from the micro-— 


‘scope ‘and unscrew the? top or bottom Jens, as. 
divected. -Place ‘the’. micrometer lise -on..the 
diaphragm within the ocular with the engraved 
side down, Replace. the lens'.and return ‘the 
ocular to the microscope. Keep both the. micro- 
meter and lens clean and free ‘of dust which will 
inter fere with observations. *, 
‘(b) Place the stage microniéter (slide + ' 
_with calibrated scale of 0.1 mm and 0.01.mm_ 
divisions) on’ the. stage and focus on some: 
portion of the seale. os a 
As Look throygh the microscope ie 


= the top position. With some microscopes, it may i 
be net 


@ 
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i “equal. 8 stage units: (large) or or 0. 8mm. — 


August 1974, 


ih 


“Ocular Micrometer te Top. Seale 


- Stage Micrometer . Bottom Scale ee ae ie a: 


ae 


“tay Gad moving the stage iawn 


ter locate a second point to: the extreme right 


WHERE two. lines are peace auperienbosed. 1 This , 


"as : paenble fron the 0 tifies, but the distance wil 
vary with the objective and microscope.. 2 
nOe Each’ ‘of Re large divisions of the: F 


“ter and then ‘determine, the samber: cof Psalm 
“units: necessary to. cover the same distance oT 
‘ the ocular micrometer. : 
Suppose’ 49 aeular units (oma) ae 


‘Example: | 


' ea: 


, Figs 4 4:1, Calibration of the, 2 Ocular “Micrometer. (Prom Melyin and Broke, 1969): 


is * (f) Caleulate the number of millimeters 


that is measured by 1 small ocular unit. 
Example: -49 ocular units = 0. 8 mm. 
jl ocular unit | = = 0, 8 mm 
; 49 
1 ocular unit = 0. 0163 rm | 


é 


: _ microns rather shen millimeters, “Multiply ‘the a . 
millimeter <deterininations by 1,000 to obtain. the. a 


Fons: measured by. 1. small ocular 


oe 0.0163 ram, ‘1000 = 163.mierons 


FE 


ae 


ut'the feheets powers S 7 
ne- fi): “Keep the chart: a anil the ize 0. 
ter oben u : of any. microscopic . object can be cl déter=" 
“the cena 2 ines of: the tog ‘microme- smiined by measuring it with: a ocula microrme- © 
ter n nagnification while those of it 


Pag % 


Center ‘the ‘thinner a et the’ Tiree 


ee ase ee oo ee ar a3 ~ Ocular migifiation 10x . Pa - 5 a a aap i a os 
cje Ba eR, oe : ne Power Obj. 7 7 High, by y Di. aes vt Oil: Immersion Obj. — 
gee se Ame ae rar ate “hs .8 mm. : 


"Units = Microns 


= e eee Oy aaetieats ae (acini: 2h nas 
Zz we ee 
- 3 3 
4 4 
5. 5: 
; 7 a 6 
ie . aoe te 7 
ie *. a: - Bs . 
‘ tg: 9 : af. 
tile _ 10. a 
re Seurehing: the Wet Sinaae: a “-gbjective. 0 on Smears - thay: are. not. coverslipped, he 


GY. To. cover a Smear -wequately with a spread them’ with + “a thin’ film of immersion oil a 
microscope and at. ‘the sume time avoid search- “The: oil: film prevents the dight from reflecting: eee 
” "ing the'same area moré than once, search. the © "off the ‘particulate. matter, in the smear and... *, 
smear as if it were ruled, ‘Start at one corner | distorting. the image. A better ‘practice’ ‘for a 
. and! tsystematically. , examine the’ entire | slide, _seanning uncoverslipped smears is to ‘use the: pect, 
taking ; a swath the width of the field each time. ‘97x ojl-immersion objective in combination with ” 
. (2) With the 16 mm (low-power) objective, @ <4 5X or 6X ocular, As: organisms are’ easily 
smear under & cover glass 22 x 22 mm requires gyerlooked, cheek several fields with the higher 
di round {rips totaling 200 or more fields, With. - power (10X ocular and 97X or similar objective) ~ 
the 4 mm: objective it takes four times. as many, oil-immersion combination before submitting a_ 
round trips: (44), involving: more. vier 8,000 - ‘final report on a ‘stained smear, Also, -use the 
fields: ; BP con ; 
higher power combination to verify the struc- . 
Eo (3) A careful, systematic aaah: is. Very ; a 
2 tural. details of all cysts and trophozoites found...» 
impor tant, {Search each wet preparation system-- (2) Examine: both. thick and thin areds of a mu 


vatieally’ with: ‘the Jow-power. objective, and then: . Alth ht h 1 ” eee! 
- carefully review, a number of selected fields aineat vag SEE EY re Sica gh itatas 


with the’ high- dry: objective. The ‘above: proce-__ 7 
~;. dure should be followed When examining all wet usually’ Casier to find i in the latter. Hoviever, the vt 


preparations. It'is ‘a well-known fact that most. _ thin eatin are, _ Sometimes sul stained. | f.. 
oinistakes | in- the esemipalin for lace are 


* 


nostie value: “Also ‘the organisms. ‘are Siedeenty, _ 
not evenly distributed ina sm ar so be sure to’ : 
nine sévéral areas of ‘the ‘smear. When an — 
inism is easily’ found and identified, ‘seareh 
4 the ‘smear carefully for other. organisms: because 
és multiple: infections are common, 


ah, - “wo identify them 
ee G. rane the Stained Smeai a 


Par lar 


ae 


Sune « aimbination. 


@ 
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sf many ee diverse. ac they all have eee. 
and only a‘small. number‘have general adapta-’ 
» + bility. Many factors must be considered before: a 

decision, Can, be made us to. which procedure es are 


He os desired? 


Procedures suited to the most primitive : 


Seedinigui? and’ others - shited” ‘to. the. better 


a equipped | laboratories: are included. Also. only. - 
.¢; those ‘having’ applications practical to the clini- 

“eal laboratory are included: Their reliability was. | 
the. last. and most important factor considered : 


before a procedure was selected. 0 |, 


5. . Fresh Unpreserved Specimens: 


Saline Preparation. Make it a matter of. 


reahe to examine direct saline preparations of 
* fresh. unpreserved feces. It is particularly. useful 


*  ' — for detecting motile protozoan trophozoites and 


helminth larvae. Even though not all.of the 
‘morphological features on which the identifica- 
tion is made gah be observed in-such smears, itis 
very: good to study baal characteristic mouility: 


Sodium chloride (NaCl). 
Distilled wae Ae 90) ws 


“@) Pannen = 
! ‘(a) Place a small drop of saline on "the 
~ -eenter of a clean slide. - ; 
(b) With an applicator stick transfer 
eae 2 me of feces! (1. me of feces i is S§ approxi- 


vestick is about 2 mm in in diameter). to the. sane. ; 
Avoid pon- -fecal eleménts unless schistosome 


. . 7 ashe : i. - : . 7 . = 34 
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—inall respects; dis 


| at"are Sthectiosk: common. and. impor-: ; 
p asites in the area? How. many. specimens: | 
“Ss will, there: be each day?: What ‘facilities are: 
_ savailable?: Is. it important -to. diseover all infec-. 
‘tions or only the heavier ‘ones? Are e dvamitacve ‘ 


"SECTION B—TEMPORARY WET MOUNTS “ 


: solution: are » used by some, but a 
solution of potassium . iodide saturated with. - 
‘iodine crystals: (modified, D’Antoni’ 3) 1 is prefera- We 


; Distilled water 


hh ieleot? any flecks of mucus ona blood, Without 
i spreading the‘drop-of saline, stir a 
‘feces until ‘almost. the entire ample. is- evenly - 


ind mix in’ the 


suspended, Remove any gross pieces of. fibrous: 


“material or sand. Newspaper print can: usually 


be read through such a preparation. ° 
“(e).- Cover with a 22 X 22. mm coverglass. - 
“(dy If the. bd eotalraal is not ee 


nee riewativer 
“0 (8) Discus sion. Tft60 little fluid i is usec and | 
the material does not cover the glassed:arca add” 
more saline at the edge of thé preparation. The.’ 
féces will not be evenly. mixed with the: diluent, 
but the: préparation will be easier to examine: 


than if vacant. spots _ are present; On the ‘other. 
"hand, 
coverslip floats’ on the suspension. ‘In case too.".... 
much diluent: is used, touch. a piece of facial. : 
. tissue or other’absorbent ragtarial to the. edge of." 

‘ the corsrslip to remove the: excess. pd 


do not, use: so ‘much. diluent . that. the 


-Todine Staing: hee 

my If-struetures resembling cysts are seen, - ecg 
prepare and examine an_ iodine preparation, 
Prepare the iodine mount just as thesaline. 


- mount bare iodine solution, for saline * 
or simp 
*. the saline ount. The latter has two:advan- | - 


run jodine'stain under.the coverslip of: | 


tages: (1) it-.does not. require, a suis 
preparation, and (2), the fecal: material | 
gradually. stained so that areas of various 
intensity are present.: 

(2) Soren iodine solutions. can pe used to 


1% aqueous. 7 


ble. 

(a). Modified D'Antoni's Tod ines" 

- 1. Reagerits. .. ; .* 
Potassium 10dide w.eeccevieesasseeeees 100 2 
Todine erystals (powde ed). » 1.50 g 

Seanad em ml‘ 


-2,° Instructio 


a. Dissolve the potassium iodide | in 


: eggs or amehac are especially indicated, then : ‘the distilled water. 


rt 


be “add poweered iodine € erystals to: 

othe, poe ens solution. . be 

ae ee ee + Pale solution ‘in’ a brown: bottle... 

- and: store in a dark place: Agitate occasionally... - 
“to ‘use "pi I 

the - “trophozoites | “‘makirig it - Very “diftigult ty 


'd: The.solution is read: 


; after ‘4 days. Deent: a small’ amount into a 
dropper. bottle for: use. » Change . solution in, 
dropper. bottle. daily. . 

:e.. -The stock: solution remains ‘good: 
fe several weeks (so long as an excess of iodine 
ayaa remains ‘in the bottle). ° 
o Dise USSION: 


eed 


~ the pale lemon-yellow background, 


_ Potassium iodide 


_ consider Gram’s iodi 
gy and Lugol’s too strong. If you use Gram’s © 


Distilled WAL? incacnn w eesuueicens 


keene can be more easily: ico and 
“the character of ‘the nucleus ‘is 

‘iodine preparations, ‘hut the chromatoid: bodies 
care. less ae than in saline mounts. . 


absorbed so aly that the entire cyst becomes 
a uniform dark brown color.. Stains that are too 


low: in concentration are~ not: adequately ab- 


sorbed, consequently the cysts tend to blend fe 


= 


. (b) ‘Lugol's Jodine Solution: 
Ll. | Reagents, 


- Iodine crystals (powdered). ae 


"22. Instr uctions: 
©. a. Stock Solution. 
ahd filter into a brown bottle. Store in. the dark. 
‘Solution will remain satisfactory for several 
"months. ‘ 


b. Working Solitons Dilute ie 


stock solution with 5 parts of distilled water.. 
Prepare fresh working solution from stock 


‘every 10 aay a 
“3. Discussion, 
that i is ‘ial in the Gram’ s ain is s Liigol' $. iodirie 
diluted. one “to ‘fifteen. Some’ parasitologists 
» too dilute for parasitolo- 


iddine for parasitology, make sure that it is 


fresh and do not dilute it any further when | 


_ making the smear. Do not add it to a saline 


direct smear. Make the smear directly in the: 
Grams. iodine. The comments concerning the - 


= use'o D’ Antoni’s teding also apply to. thew 
. other iodine solutions. ; 


nd ‘the RoR ~~ Ethyl aleahol (80% 


ek: The location of ‘the .. 


ore distimet in . 


‘Stain that is too édncanteated 4 is. 


Mix angredicnts” 


_ Distilled water .. setbissaseas 


blue. 


: c 


identify them. Therefore, use vital stains’ to 


bring out the. nuclear characteristies of living = 


‘trophozoites. ey ae ee 
_ (1) Quensel’s Sicuan a te 
ae Stock Reagents:. oe 
© Sudan IH, ‘Saturated. Alcoholic 
“Solution. 7 : 


Sudan Ill powder. 


w= @, / Add the stain to the: alcohol and ; 


Shake thoroughly. os 
-! b -Let’ the ‘solution. stand at ‘least - 


severill ” hours . or ‘overnight: to be sure it is 


. saturated. If all of the stain dissolves, add stain’ 
powder until no more goes into soleifion. . 

 . @, Filter or decant the ante ‘into 
-a gcrew-capped or glass-stoppered bottle. _ 


med Methylene Blue ‘Solution. (Satur - | 


ated). 
, Methylene t blue powder (medicinal) 
oe Distilled water. eidsutte eveitestanatance iussvneesaves 100. 00.ml. 
2 a. Add the stain to the water’ and . 
i shake thoroughly. a “ 


- Let the ‘solution stand fora few 


fiouiss Aen at intervals. If all of the stain goes . | 
“into ‘solution, add. stain powder until no more 
Goes into. aon 


Filter-or decant, the soltition into” 


a scccenpel or glass-stoppered bottle. 


3... Cadmium Chloride Solution. 
Cadmium chloride(e.p. Ds icdsaupidicseere tear: 10.00 g 
100.00 ml 

a. Dissolve the cadmium chloride 
crystals i in the. water. 
b..--Storeina serew-eapped or las 
stoppered bottle. 
(b) Quensel’ 3 Stain ‘Solution: 


20.00. ml 


- Sudan II], saturated alcholic solution ... 
Methylene blue solution ..........c..sseeeee 80.00. ml, 
Cadmium Chloride solution .....0..c.s00050.00 ml 


1. Mix the Sudan ITI and methylene 


2. Add the: mixture to Mie cadmium 


chloride i in an ae flask. 


ee 


ef, Gently shaké the mixture. for 15 to! Dil ite « 


ve if. ‘the: Faced 
(precipitate) is 


Acetic acid :. eee 


20 minutes: A voluminous flocculent gets a 
" “stoppered baele. 


etst ad $0 that the. sceidiie.. 


Remove all excess liq 
satan Uy placing the filter paper with the 
precipitate upon: i ee ‘other sheets of filter * 

Leave overnight. “4. i 


‘through re to 30 ml of distille 
~ Quickly transfer. | 


*? 


water. Fabs ge 


8, After the precipitate _ ‘dinshives, 


fine crystals of cadmium chloride may: form a 
. few days’ later. If 80, filer the solution. before 
using: 


« (¢) “Discussion. . Pane wet prepara- 
“tion of fecal material or culture sediment ina. 


drop: of the Quensel’s solution, The amebae 

Ric i catles ‘will be. stained: pale blue with their. - 
nuclei “a: deeper . blue’ shade ‘within’'10.to 20 - 
_ minutes.” The ‘stained~ nuclei will present the | ; 
“same ‘morphologi¢ characteristics | ‘as they do in . 
‘permanently stained hematoxylin ‘preparations. .. 


Food inclusions. will ‘also be stained. After 30 


- minutes. to one. haur, the organisms. become 


overstained and then cannot be identified. 


Occasionally organisms fail to stain and. gener- 
ally. Dignta moeba fragilis nuclei do not stain _. 
-well. The-use of a-warm stage sometimes aids in : 


staining. Dientamoeba. Blastocystis hominis 


- stains very : we}, but ‘flagellates, ciliates, ‘and. . 


living cysts do not stain. 


_@) Buffered Methylene Blue (Nair's Stain): - 


_ (a) Reagents: 
1: “Steck Solution A. 


Dilute to 1000 ml with ‘diStilled, water. Mix-well 
and storé. in screw- capped. or. glass-stoppered 
‘bottle. 

2. Stock Solution B. 


+ OF 


out acetate (NaC2H;0s) .. icnsnsane 
_ Sodium a acetate (NaCaH 0: 3H,0) cusses 272 s 


z 


ollected at the bottom of the i 
’ filter cone. rather ‘than’ spread over a large area...” 
uid from- the 


je. Transfer. as ‘miueh, of the precipi- 


: ha yeh pre- | 
cipitate A a flask containing 250 ml of: sratilled 


ta g 


a. ee super Solution ot 3.0). pe 
‘Stock Solution A‘. . 
Stock Solution. B.. 


total ‘of 100 ml, with distilled water. 
- | fe Stain Solution: 
Methylene blue... 
-, Acetate buffer (pH 3.6): 
Mix. well and store in screw- cap or glass-stop- 
pered bottle. " ae 


drop of. methylene blue stain solution. ‘After ao 
_ few minutes. the amebae trophozoites, stain pale” 


—blué and their nuclei stain-a deeper blue. The. . ; 


morphological characteristics will be the same. 


"asin permanently stained hematoxylin prepara- 
tions. Food inclusions .also-stain.. Occasionally, . - 


-some ‘Organisms: ‘fail to stain‘but the nuclei of D. oe 


» fragilis. usually stain.with.this solution... 


ad. Merthiolate-lodine-Formaldehyde (MIF) es 


¢ Stain. In. addition to Staining protozoa. cysts, : ; 


ice woe 


preparations. Slightly different formulas are |” 


recommended for the fF stain solution that i is. 
used for wet preparations and the MIF preser- 
 vative solution described in chapter 3. fs 


Q) Reagents: Ms 
(a) Lugol’s Iodine Solution. ge gta. J 
2eaine ei vatal panera) ssidnsy sev aasistbes dtaatsans 5.0 pg | 
~ Potassium iodide .. 10.0 g— 
. 100 ml * 


’ Distilled water .. 


‘li ‘Dissolve the: potasanirn iodide. inv 


the distilled water. 

2, Add the iodine powder slowly arid 
shake until dissolved. 

' 3. Filter and store ina Brown bottle 
away from the light. - 

(b) Formaldehyde. : on 5 a 

' (c) | Tineture- merthiolate, ee 99, 1:1000 | 
(Tally). Tincture of merthiolate, No. 99, 1:1000,. 
pecs: on Lilly and Co., Englanapolis ecru” 
stain. foredienta:. won, 

- (2) MIF Stain Solution.. . = 

.. 0.10'ml 


Lugol’s solution .. ate 
Formaldehyde ... 0.15 ml -. 
Tincture merthiolate (i: 1000) .: we 0.75 ml 


. Mix well. 


(a) ° Beepetasion As with the ather wet 


es drg tora wix 1.to.2:mg of material into-a 


small. drop of ‘the MIF solution. Allow ‘a few’ 


o.. 
ERIC 


4 


_ replaces the saline 
feces, and the susp 


strength of the.iodi 


as ene systematically. 


(b) Diseussion. One ml 
sufficient for 25 to ‘80 fecal preparations. 


. + Prépare- the working solution of the stain daily. 
~ Both cysts and trophozoites: 
with the iodine strength recommended. If the 

ine is increased the organisms : 
'. will stain quickér and datker, but they will be. : 
more difficult to Ipeate, are - 


‘a. Formalin-Pr served Speciniens: 


(1) In ‘preserv id’ specimens the. formalin’. 
used in mounts ‘of fresh. 
ans sion can be used directly. If- 
>the quantity of, :f¢ malin. is. -more.than -2.or-3 

times that of the feces; discard the excess before ~ 
_ resuspending: the material. Thoroughly. mix_the* 
- . specimen. before taking: ‘a-sample. Transfer a’ 
‘drop of the- specimen ‘to a‘slide, coverslip, and. 
read. If the. suspensionris too thick, add a small 


of stain: is: 


are easily . detected: 


AFM’ cM ieoderth-2 - 


. suspénsion. If the quantity. of MIF. solution’ ds. 
or 3 times-that of the feces, discard . 


more than 2 
-the excess’ before. resuspending the. -material. 
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* Thoroughly ° mix the specimen before- taking. a i: 
minutes for the, organisms. to stain’ and then ~ - sample. Transfer a drop of the specimén- to‘a 


_ slide, coverslip; and‘read: If the suspension is too 


thick, add a small afnount of saline to dilute it, to. 
‘the proper density. ; - 


54, Concentrated Specimens. Make wet prepa. 
- rations: from concentrated specimens’ the same. 
“way as ‘was described for. formalin-preserved ~ 
“material.. The amount of fluid-left ind concen-, 
' -prated ° specimen determines whether or not. 
“additional ‘saline is needed? ni Ee 
material, especially that ‘from sedimentation 
' procedures, contains grit, or large particles of | 
‘ debris. Avoid getting those in the mount’ 
because the eoverslip will not lie evenly” on the.. 


e slide. . of : ‘ 


“amount of saline to’ dilute’ it, to the proper 


7 density, 


(2) ,If. objects seaairbiliig sprobesati cysts : 


are, seen,.make a wet preparation with iodine 
- “solution to'stain the nuclei. Since the iodine will . 
- be diluted by. the ‘formalin in the specimen, use.a’ be 
stronger. concentration of iodine. than is used for... 
‘fresh specimens. If Lugol’s: iodine solution ‘is 


> employed methods. for routine purpores: 


used, dilute: the, stock solution only 1 to 3 rather « 


‘than 1 to 5. \Determine the need for a more’ 
_ concentrated fodine solution by trial because-a. 


too strong solution should be avoided. © 


_.b. MIF Preserved Specimens. .In specimens 


preserved with: MIF solution, the preservative 
replaces. the: saline used in“ mounts of.-fresh 
feces. Make the direct examination of the MIF- 


.. preserved material just as if it were. a saline 


“SECTION c_PINWoRM PREPARATIONS 


5-5. Introd ction. Since the. eges of E. vermiciis 

laris are usually. deposited outside the body on * - 
. the perianal area’ rather than within: the intesti- 
nal tract,‘anal swabs are used to recover.them. ° ~ 
The cellulose-tape slide preparation andthe | 


_vaseline-paraffin swab are the most commonly. 


5-6. Cellulose-Tape Slide Preparation: . 
a. Preparatign. Clear cellulose tape, 3/4- 


inch: wide, is. best for this purpose. Cloudy or _.. 


hazy tape interferes with the examination. As 


illustrated. in figure 5-1, anchor one end of a - 


piece of tape, 4-5 inches long, to the underside. of: 


a3 xX linch slide. Fold the tape over the near © 


-end_ of the slide and smooth the sticky side down | 


the length of the slide. Attach a paper tab to the . 


free end of the tape for labeling. Unused - 
prepared slides can be stored in the refrigerator _ 
‘for several months. , =. 


- ; 


FE 


JA Fuirtoxt Provided by ERIC 


Rc 


woe pepiralay z a 


. ; a _ oO ' Seosial to expose ' eee 
Ea gummed surfoce 


oe e Pies gummed spitecen ‘agalgst” 
- several: areds of périana! region 


ef 


: 9: Smooth tape with conan 
or gauze. 


Figure 5-1. Procedure for Recovery of Pinworm. 


, ‘Collection. (See’ figure 5- rl): ae 
(1) Pulletape adh from: slide, “eave ay 


anchoring. portion on. the underside. undisturbed 


“and with sticky side out, loop over a tongue 
ia aie or test tube to hold it steady. 


(2) Press the sticky tape surface against the - 
“ perianal skin. Press open the perianal folds to 
‘Insure access to eggs concealed in the crevices. 
_Use only the. center’ portion - of “the ape to 
, decrease the : area to be searched. “= ; 


i 


2 (8) Sinooth the tape back into place with a 
piece of cloth or cotton. Be sure to wash your 


hands after collecting the specimen. Theeggs  - 


»--will stick to you, and they-are infective within a 
few hours after they are passed. 


. Note: Specimens are best obtained «_ 


_ duced light to 
(3) Tape preparations can be ‘stored in-the 


Hold ‘slide against tongue 


depressor one inch fram end- 
and lift lang partion of tape 
‘from slide aoe re 


te 


s 


a few hours.after the person has |, pee We : 
retired, perhaps at 10 or 1IP.M., of a 
“the first thing in the morning before 


“30 bowel, movement.or- both." 


a. 
* 


Eggs. (From Melvin and Brooke, oe 


c. Examination: + 


(1) Lift the tape from theslide and elses a- 


drop of toluene.or xylene on the slide. Smooth. 


the tape back into position. 
(2) Use low- -power magnification’ ane: re- 
search the slide for eggs. 


refrigerator, for several weeks before they are 


~ examined - ‘without excessive distortion’ of the - eg 
eggs. However, do not put toluene or xylene on 


the slide until it is to be examined because it _. 
will cause the eggs to collapse and” mene ithem . 


_ difficult to recognize, 


5-7. Vaseline-Paraffin Swab Preparation: - . 
‘a, Preparation:  —* . 


= (1) Dip a cotton-tip swab i inva hot mixture 
of 4 Lugs vaseline: ‘tol pact paraffin so that the : 


_ rr is thoroughly ie Let the swab cool. Af 
Pte the mixture is too. hot, the swab will have to’ be > 
ee pped" twice. to! coat itso, ‘that . the surface | is. 
~: smooth and not fibrous.. 
., . (2) Put the coated 
os be and plug 
- {be stored for: long} 
‘bh. Collection: 
- (1) Rub the swab gently. aver the perianal 
".." surface, spreading ‘oper the perianal. folds to. 
* "reach eggs hidden in the crevices. Neer 
(2) Replace. swab, in: tube anil ‘wash your 
“hands thoroughly.» : 
CZ Examination:. ae . 
e (1): Fill tube with xylene until ae nvab i is” 
‘“¢ompletely coyered. Let, the swab: soak” in’ the 
xylene for 5 minutes, 


a 100 * 13: mm 


riods i in cool places. 


ane xylene for 1 minute at 2,000 rpm. 
set (3). Garefully remove the supernatant with 
er: pipet. or. suction, pump; Transfer’ the sediment" 


.? toa glide and examine for typical eggs with low: . 


power’ magnificatio® and. reduced light. .Do not 
‘usé a. coverslip vas it. “yi. unnecessarily spread: ° 
«>. the! specimen over a- larger area. A’ slide: with: . 
a ‘small painted* circles is convenient to keep the 
ae drop of sediment from spreading. 


SECTION: D—CONCENTRATION PROCE: 
DURES an 
OO 5.8, 
‘. direét ,preparations, when they are: present in 
‘large numbers, However, in most cases, do not 
. rely on dirget preparations alone. ‘Concentration 
: procedures are much” more reliable’ for most 
»  ¢lementst Concentration procedures, when. prop- 
erly performed, insure a much higher percent- 
age of: positive findings, for both helminths and | 
protozo: a ~ 


Be 9, Sedimentation: . 


(1): Diseussion. ~The ciapleet procedure, for’ 
the recovery of eggs, larvae, and cysts is simple - 


sedimentation of fecal material. The concentra-_ 


tion is not. marked, but the use of-a-large fecal 


sample is of. great’ help when only small . 


“numbers: of eggs ate present. [tis one of. the 
most ‘efficient ‘methods for detecting’ schisto- * 


a 


some eggs. It is Hi particularly wal suited Ds use 


with cbtton. ‘These’ swabs. can - 


--heaker-three-quarters. f ull.;* 


“Intridaetiok: Protozoa - can be saa in: 


AFM 160-48/TM8- 227-2 a 


~@) Procedure: 2 eg, eee 


“10215, _g). in a 250 ml’ beaker,;~ ‘and fill .it-one- 
siological 


quarter full with tap’ water. Use. 
saline rathér than water when schistosomes are 


“suspected, ‘Schistosome. eges hatch ina short = 


time in water: 


& 


«(e)-Add sufficient water to fill” 


- > (d). Strain the suspension ee foue 
layers of wet gauze.into a sedimentation glass ' 


ore cone-shaped grailuate, of. 250, ml to" bea ml 2 : 
(2): Discared. the swab and centrifuge the Ai ie: 


Sele 4 


capacity. 


-(g) Add fresh water.to the flask so that 


‘the sediment becomes completely. resuspended, — 
and let it settle-for 45 minutes with pevale 
. stirring of the surfacé film, . 
=. (h)- Repeat, the washing-until the: super- 
natant ‘fluid is relatively clear. Generally two or 


three washings are sufficient. 


(i) -After pouring off the leat site: 
~ water-insert the tip of a long capillary pipet into - 
_ the top layer of the Sediment’ and remove a 
; “small sample. =: ' : ‘ 

(j) Place the raterial « on. a rhiéeoseope: > 


slide, coverslip, and ¢xamine it as any other wet 
preparation. 


1. August A914. . 


soe (a). ‘Place a sample of - ica about the . 
“side, of a large mdrble or walnut (approximately: 


(b) Thoroughly: dmnuleity: ie feces oi : : 
(a ‘tongue depressor or other: suitable instrument en 


= ‘(e) Tat the suspension, setile: for.1 fous, . 
“During that” time’ gently stir the, surface . film: 
‘two or three times to release organisms ‘that. 

* become trapped in: the surfacesfilm, due * to 

3 surface tension. ° | : 

(f) Pour off: ‘ewWo-tliirds. of -the water ‘ 
without allowing any of the sediment to escape. 


Should: the: preparation ‘be too. 
thick, dilute it-with water or saline. Make, ‘jodine - 


as. where: limited resources: cared” Cre : 


preparations when cysts are Een, or suspect- ae 


“ed, * 
(k) “Examine atklitionat ‘seiuplinige: from. * 
a middle and bottont layers :of the sedir 


Centrifugal Sedimentation: Oe 
: ae Discussion. This procedure is essential-. 
same process as the gravity sedimenta- 
nese gives ee enten is 


tara, and eae It“is vapid, 
Orman in-a living: condition, does not: require 


lent.” 


‘faster. ae is 7 


reWvedils” ‘the a 


ARM, 160-48/0M8-227. 2. a 


; “expensive reagents, ‘aint samples : 
‘ty of feces..Like- the gravity’ selimentation itis .- 

-particularly, efficient for the. recovery of schisto- 
' some eggs, and it also has: some. of the, same’ ‘ 
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shortcomings. It does not result in 
PongenbraHion, and thereli is. muauelly coiisiderable 


a 5 are um esp it in urine, 
(2) Procedure for Feces: ° 


wee (a) ‘Place a sample of focow about the : 


my 


yy ¢ 


™ 


ees 


an 


o.. 
ERIC 


ae 10 gyi inva ma ml beaker. Fill. he 


size of a large marble or walnut (approximately. 


‘suspected. | oon 

; (b) ‘Thorottfhiy Sriulsity’ the feces’ with: ‘ 

a: tongue depréssor or,other suitable instrument. o 
“(ey “Strain athe suspension through. four” 

“iniyets of wet. meeae” into a 50, ml. conical. 

Centrifuge tubé.’- se 
*-(d) Centrifuge: a at 4,000, to aed rpm for : 


d minute: 


- fluid without disturbing the sediment. 
'. (f). Add fresh-water: to the. tube so, that 
the Sediment. bécomes ‘completely resuspended ° 
and centrifuge again ‘atl, s090 to : 500 1pm for 1 

minute. 

* (g), Repeat the tee until aie super 
‘natan fluid is relatively.clear. Usually three to’ 
‘four meine are satisfactory. 

-(h)” After’. pouring off . the last, awash, 
‘water’ ingert, the tip of along capillary pipet into . 
the top Jayer’ of: the 
small sample." ve 

“(i) ° Place the wistevial on a: 1: thierbscdpe é 
slide, coverslip, and examine it'as any other wet. 
‘preparation. Should the preparation be too 


reas dilute it: with 3 a small amount’ of water or,” 


‘present, ee 
‘.° (j) Remove a‘ sample from ‘the: » bottom ‘ 
’ layer and handle it in the same manner. : | ” 
- (3) Suggestions: a oe 
' (a) Thé fecal suspension can be ee 


- direetly i In the centrifuge tube instead of-in the -. 
beaker;- but ‘take care. to get all of. the fecal _ 
- sample: into suspension.’ Even so, 


it is. od 
recommended. that. it: be tried with firm oe 


mens. 


my 


> with the. urine. specimen, 


-(e) Carefullye pour: off ihe: supernatant 


Bune, ‘and remove ale 


some Ae of SBRS ole easily. ‘at. tC higher 


(a): — a 15 oe 


- aN “Athis will leave. a small amount ofa uring 
* with any sediment that i is spresent in the conical 
tip of:the tube. - ~ 


Yin the residual fluid. 
“(e). Pipet or pour ¢ one drop of the’ suepen- * 
sion onto a@ microscope. slide: : : 


-): -Do, not: ees: 1500 rpm - becuias 


~-(d)-. Resuspend:t the: > spuidown sediment 


. (fy: Examine for achistosomne eggs. inde ‘ me 


low power, Also examine. the. spécimen for  T. 


vaginalis” with the low-power objective, but 


“earefully ‘observe: any apparently © nonmotile, 


saa objects. under the high-dry pbisctive 


-Formalin-Ether Sedimentation: 

(1) Discussion. 

. dure is reasonably efficient for recovering most 
helminth eggs,. larvae, and protozoan cysts, , Use’ | 
this procedure to concentrate any fecal ‘ epee 
- mens that have been: preserved with formalin. 
(2) Procedure for Fresh: “Feeal- Specimens: , 


-(a) Transfer. 2 to’ 5. g.(2 to,5 ml) of feces 7 
et to: a: ‘paper. cup, or beaker. The more. fibrous. “the” 
ou All have to.” Pi 


" stool, the ‘more’ stool specimen you 
use: (up to.about 5 g). . 


7 atid eomminute. ‘to a uniform suspension. 


“Suspension in the cup. ! 


This coneantratiot proce 


od 


.(d)- Mix; then pourtthrough' dine to two" ech 


layers of; wet gauze .into.a “15, ml conical. 
a centrifuge tube. Tieave the goarse debris in the © 


‘cup by crimping the lip’ and“ pouring: the 
, suspeneioy: through the slit thus formed. 
, ‘(e) Fill. 
another. tube; then centrifge z at 2,000 to2, 500 
rpm. for 1 Minute. ; * 


“(£) Carefully pour off the. supernatant 2 _ 
Ayid,, There, should be about 0.5 ral ta. 1.0°ml. of i 


sediment i in. the: tube at this Point.” 


we 


‘ . ‘ 
cag 


‘the tube and ‘balance | he 


& (g) “Break: up. the - aie and resus- im 
“pend it it in a tren ale Contelfuge! the tube and -* 


(b)-. ‘Add approximatély 3. ml: of. water . i 


(c) “Add angther:" 10 ml to the fecal, % 


Sete 


-degant’, as “heron "Repeat this” nee 
, ‘, scar fluid i is s not jaurrltacd clear, ; 


“SO: “Allow, oie ‘ain 
“point, for, at least’ 45 mir 


ace in the tube. Stopper thé tube with a, 
" rubber stopper, and shake vigorously for a full 
*,.minute,” Remove the stopper with are well” 

ek from any fire." eee 
“(k) Centrifuge at 1,500" rpm he 1 mins” 


ute.. here. will ‘be three.” layers above ° the’. 


. ‘sediment:. formalin, plug of. fecal debris, and: a. 
* “ topmost'layer of ether... 

> (I) ° Loosen the plug of fecal debris with: 
a an. applicator, and. Pour’. off call. exeert, | the 
sediment. eS a 


Fone asuilide down into the sedltinennt, 
ae (ft) “Mix: .the - ‘remaining: sediment’ with 
A the small: amount, ‘of fluid. that drains-back from ° 


- the sides of the tube. Add more water dropwise ome 


if necessary _ to adjust the suspension to the 
* “proper density for examination. _. 
er.) ‘Trangfer a, small: drop of the suspen" 
. , sion to microscope slide,.coverslip,. and examine 
4 as Hou would any wet preparation. . 


e, “(p). ‘Transfer a’small drop of the s suspen-,, 7 


o ‘sion’ “tO a: drap of the desired iodine; solution " 
_. when. protozoan cysts, are present or suspected. | 

e. Again, coverslip and eéxamine'as, before. - 
{q). Examination. of the specimen’ ¢an bé 


delayet. Add 1 or 2.ml 6f 10% formalin to thé. 
“» sédiment™ and stoppers | # the tube. Formalized « 


sediments can be kept indefinitely. ‘Remove ‘the 
excess formalin before. making the mounts to 
prsyent ditating of the: éoncentratjon.... * ot 
(3) Pr "ocediuure for Fi ormalin- Pretereed Spec- 

.. mens: 


Te “(b) - ‘Strain a sufficient amount of speci- . 
men i eeu one to two layers of wet. gauze.” 
"into a conical’ 15 mi: scentrifuge tube to yield. 


,, from 0.5 to I. 0 ml of sediment. 


ev 28 = 


o.. 
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d), Pala ethee to half fill the’ Sas 


(aye Phoroughlyii the Forinaligedinpeey, es 


rhatant fluid i is not reasonably clear. ; 


formalin to,half fill the tube, and mix. 


a (f) ‘Add enough - ether to half--fill the . ee 
‘remaining space ifvthe- tube. Stopper the tube . : 
P with-a rubber stopper, and shake vigorously for - 


1- minute. Remove the stepper, with care weH 
aus from.any fire. -+ 


“(g)* ‘Centrifuge: atel, 500 rpm: oe abouit- ‘i: or 


cituae’e at 2,000 to 2,500 rpm for'd.minuter’" ° 2 
(d). Decant: the: supernatant fluid and. 
h . the sediment with tap: water. if the 


i relatively: ‘clear, break: up ‘the sediment, add: 10% . 


“minute? TRere will be. three layers ‘above the ,.° 


sediment: formalin, plug of doc debris, and ‘a. 
" topmost. layer of ether... ....- 

.(h). ‘Loosen. the plu ‘ fi debris’ with | 
-an ‘Eppilicator, and pou, off all except the?” 
sediment, eee 


° (i). “wit a. ‘cotton . swab, ‘remove thé: : eae 


"debi ‘adhering to thé sides of thé tube. - . 
soe Gj) Mix the remaining’ sediment with +t 
the. small amount of fluid that drains’ back. from — 


“the ‘sides. cof the tube. Add: more: water, fo tee ; 


: necessary, dropwise, to adjust the suspension to 


‘ the proper density for examination. - 
(k).* Transfer. a small drop. of: the suspen= 


. sion toa microscope. slide, coverslip,- arid exam- 


ine,as'you. would any’ wet preparation. 
(1) Transfer a ‘small drop of the suspen- 


“'sion.t. ‘a, drop:of the: desired ‘todine +solution *-: 


when. protozoan. cysts are present or -Suspected,, 
 Coverslip the specimen-and examine as: before. 


dele. 


sediments can be kept indef initely. Remove the 
excess formalin beforé. making’ the mounts to 
‘prevent dil ing of the concentration... 
d.. Merthiolate-Iod ¢-Formaldet de 
centration (MIFC): - 
(1): Discigsion. 


This pricedure ‘is abe 


simple,...and ‘preserves and  concentrates.. all, : -: 
— “of” ‘intestinal. parasites including proto- ~' 
high’ percentage of «: 


‘20an trophozoites, A very 
the positive cases tested: “are detected when the 


MIFC Procedure i is carefully followed. It isthe: .- 
_conéentration procedure of choice for all facill- _ 
ties,that can obtain the-few necessary reagents, yes 


Try to concentrate specimens within one: week 


Gon- a tte 


“Ay 


(m) Examination of the specimen can be.” . 
Wd. “Add ‘1 or 2 ml of 10% formalin to the.-'... 5. . 
sediment” and‘ stopper the tube: ‘Formalized: 


in, 
Te ante 


“ther ro have - beon ince ahs MIF . 
- solution. It has ‘béen reported that, specim ns 


“preserved: for-more than’one week ° are not as 


“efficiently.” ‘concentrated- as. “specimens more’ 


a. recently preserved.- MY hee ake, 
pe . (2) Reagents; ys ee ee a 
faite (a) Stock “MF” Solution (Stable)... ~ 
ae 8 Dibtilled water. ea ,..50 ml 
rs °° Formaldehyde (USP) , 


. Tineture of merthiolate ( 
7 Glycerin. Svensk 


aeaer eosin, the necessary stalin idgredient.. 
ne, “ (by) Lugol's Jodine Solutjon. 
. Jodine crystals (powdered). vs 
Potassium iodide ......4. 
: Distilled water ...... 
cee a ee fe “Dissolve the; potass 
the--distilled water." ‘Add. the: ‘atid crystals 
slowly, and shake until dissolved. : 
: ar * Filter. ‘Store in-a brown: bottle. 
a Prepare fresh every three weeks. 
6) Proced ure for Fresh Feces: ih 
. (a). Add 0.3 ml Lugol’s.solution to 4.7 ml 
MF ‘stock solution inimediately ‘beforeuse. Prior: 
addition of the Lugol’s scauses a dense precipi- 
ete 6 state to form, and the iodine does not property 
iv ait ‘ stain the Protozoa. : 
ty Eh a paper ‘ud ‘ Bordughly mix Ito 2 


7 Lewy . 


op (1 to 2m) of feces with the MIF sdlution to a. 
ys uniform suspension. The more: fibrous the feces, | 


_ es ‘the'more you will have to usé (up to about 2 g). 


- (ce) Add another 8 ml of MIF solution | to 


the fecal ” “suspension in the cup.° (Maintain 
. proper ratio of reagents* 9.4 ml of MF solution. 
to “ 16. ml of:Lugol's,iodiné. solution. 5 i 


; - Fillthe-tube with MIF:s0 ution and 
centrifuge ‘at 1,000. to 1/500 :rpm ‘for 1 minute.. °- 
x, ” (f) Carefully pour off the supernatant - 
fluid. There should be about 0.5 ml to -1.0 ml of 


tote Serine in oe tube at: this ene ' 


Se 


nee ~“ Mix? then pour bry one to- o two: 


‘ aed, 


tube stand ‘for 5 1 inutes. ‘to Y permit complete» 
‘fixation of the material. 
(hb): Add ether (2 t 

- th 


from sattling down into the sediment. 
an (I) Mix the remaining sediment : with 
‘the -smiall.amount of fluid.that drains back from ' 
“the sides of the tube..Add more MIF solution * 
dropwise, if necessary, toadjust the suspension a, 
to the proper density. for examination. @ 
* (m) Transfer a small, drop of the suspen- 
sion’ to a microscope slide, ‘coverslip, and aseats sf 
eine, as you would any wet preparation, ‘" ° 
(4). Proved ure for RE EOI, Speci- ee 
mens: 


so (a) : Estimate the quantity of sediment: in. \ 
. “the: ‘preserved: sample and:strain through one to. 
_ two: layers of wet’ gauze. a portion. ‘of the! 
specimeén..containing. about 0.5 ml to 1.0 ml of: 
the sedliment. a 
(b) . Add fresh MIF Salution ati 94 oy 
- of MF solution and‘06 ml of Lugol’s iodine) to. gat 
- two-thirds fill the ceritrifuge tube - 0 | wats 
x. (ce). “Add ether to half fill the tafnsini 
portion of the tube (at least 2 ml): Stopper. 
a rubber.:stopper and’ shake. vigorously forsL 
‘minute. If ether remains’ sharply separated 
‘after- shaking, add several drops’ of water. and © 
"reshaket., ae ge “.% 
(dy Hemave't the: stonper well away from. : 
any fire. and, let the mee stand. for 1 or 2. 
minutes; 
(ey Centrifuge the tube at'i500, rpm ‘for, 
1 minute, Three layers will normally: form ‘above’ 
the sediment: clear ‘MIF solution; “a plug « of 
nome and ether at the top. ; 
"(f) Loosen the lug’ of’ solids: ‘with. ane" 


~~ Concentrated Br i Flotation: 
(1) Discussion. -This method of conecntrd: 
tion is. simple and efficient for the recovery of ° 
> helminth eggs other. than: opétculate and schis- 
~~ tosome egies, The brihe distorts protozoan cysts 
beyond | recognition: The procedure i is especial ly - 
~ recommended for. ‘heokworm | 'Sereqning in places , 
“that have limited supplies and equipment. . 
242) Reagents. Stir sodium chloride (table : 
salt is: satisfactory) intothot or boiling: tap, water 
_ until. it-no longer ‘goes into solutibn. “After * 
os cooling, cheek the solution. with a hydrometer to’ 
ae make sure the specific. gravity is at.least; £20." - 
= 4 “Reheat ” ‘the solution: dand ‘add more sodium 
~ ehloride When' the specific’ gravity is below 1.20:: 
a: Fifter. the solution before’ using. ° 
(3) Procelure: a 
(hy Transfer lto2 grams, a to 2! inl) of: 
feces. t6 2 mb of bring .j paper sup. and, 
a comminute. . : 
_ _ (b), Fill a 1- jtich jiaree or wil with: bring; 
- empty it into the, cup,- and “mix thoroughly. 
i -(c) Pogring through a crimp in the cup’s $s. 
brim, fill the vial with the suspension, : 
_(d) Allow the suspensiotgsto: ‘stand 30 to 
yimu tes’ undisturbed, 
oo Bend.” a smi 


stem : 
ne all wire sel sO that the 


rfacé “ninterel to a élean microscope. slide 
be Zine Sulfate-Cenitrifugal Flotation: / 
. (1) Dise ussion, . The. procedure’i ‘is not suita- 


ble Rd fauty® atpols, it es ne float: infertile 


e fine the epes ae post nate “Alia “he 
“tapeworm. eggs that are operculated are not 
flouted. ‘Tt does. as mést: other r helminth eggs | 


* liter of. warm ria water. . toh 
zine'sulfate can 1 Be, used a as longa 


_ proper. ti 


7 ag piri 


the cup. . 


. mintite at ‘2,500 rpm.. 


theta’ and thoroughly mix by flicking the 


“min in dianieter ‘so that tie ion? ig ‘at el eo a 
angles | to, nthe stem. | 
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are After’ the, ne ee ate-is inorou iy = 
doi lvede*cl 


iene 
(8) Procedure: _ 
(a) Transfer 0.3. to 05 g as al ie 1/2 ° 


" ‘iv at feces to a paper cup coritaining lmlof.. . 
‘water. Use more’ feces wien the stool is y very 7 
’ fibrous or watery. . ; ne 


(b) Comminute the’ soeti 


(c) Filla 13. x 100 mm’jeat dabei with 
water and add all of i it to the fecal suspension i ‘in 


(ay. ‘Crinip the edge of the: aiip and: pour . 


‘ the: sugpénsion, through one to .two layers of . 
5 gauze! ivito.a test. tube’ in. orde’ 


" edgltge material that will not'Zo. ito suspension. 
a (e) Centrifuge the Spension for. 1 


(f) Pour off the supernatant fluid. 
(g) Add 1 ml of zine sulfate soliition to 


tube or stirring with an 1 applicator. - 
‘(h)/ Fill tube t within 1-2 mm of hie ein’ 
‘with zine sulfate solution, . . 


eae oe come: to . stop, without « ane 


7 interference, or. vibration. qt must*, ‘be properly 
; ‘balanced. a ok 


eo Carefully place the: tube specs in 


@ 
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objects 
~ served, ‘add i drop. of jodine; coverslip, and 
examine carefully. with the high- -dry objective. | 


all | August I 974 


“()- lane the ap na ailow it-to enol 
a ie ‘the lp gen under a 


ai low- -pow er cleat 


for the preliminary titty: Helminth- ges can be © 


identified. without further. preparation. When 
mbling protozoan: eysts: are’ ob- 


AG 


: 5«LL. Cellophane- Covered Thick Smear: 


“Discussion, The cellophane-covered thick 


smear (kato thick smear) takes little technician 
, lime, is simple and does notvrequire a centris 


fuze. Relatively. large ‘amounts’ of apecinichs 
(approxiinately: 50 mg as compared to only 2 mg 


examined: in an ‘ordinary direct smear) ure 


directly examined’ after , being cleared, The 
procedure is’ suitable for routine laboratory 
work or for large surveys for helminth ‘eggs. It 


is not satisfactory-for protozoa or for-helminth. ; 
- larvae, Also, it ‘does not- work well with watery 


stools or with al that contain large amounts 


* Sof gas. 


b “Reagents and Materials: 
“¢1) ) Malachite G Treen Solution. 


‘Malachite green n (érystals) Re deacatsaicests ee 03 ¢ 
. Dist illett Wate cciencceseatisctsens s 


~« 10.0 ml 


Mix. Store in screw-capped bottle. | 
: 2) Wetting Pelt, : 


GlyMerines. cee senecomusineninsnrsteees 100 parts © 
Distilliel spa tet-s..pscsccsscicrnccstiscuniness LOO picts 
Malachite green ‘solution voce ee | jor t 


Mix. Store.in screw-eapped. bottle... 
(3) Cellophane. Cut wettable cellophane of 
medium thickness (40 to 50. microns) into 22 x 


30 min strips. Soak the strips for at least 24 
-hours in the above wetting: solution. ‘Strips 


"BALL 


soaked in the wetting solution are‘usable as long. 


as’ us are damp with the wetting solution. 


oy saceure: 


a drop” of water) in thi-e eenter of a lenn’ slide 
‘When the specimen vontains.a large amount. of. 


fibrous. material, foree a portion of feces 


~- through a piece of stainless steel bolting cloth of 
~about 100 mesh size. Then transfer approxi- 


mately 50 mg of the se 
of a clean slide, ; 
(2) Cover the cane: on. the slide with | a 


me feces to the center 


cellophane strip, 


. (8) Turn the slide over-on a paper Lawl 
- (4) Firmly press | the slide over the covered 
pariple’ forcing: it to spread evenly to the edge of 


. the cellophane strip. When the selected sample. 


is too large, continue to press. the slide until the 
excess is extruded beyond the strip. If the 
sample is obviously Loo large, make iunothér 


‘slic le. 


(5) Turn the slide over with the cellophane, 
strip up and allow it to dry (clear) “at room’ 
temperature for 1 hour. To speed the’ process, 
put the stide in a 40C dry ineubator or under the 


heat of a 50-watt light bulb for 20 to 30: minutes. 


(6) Examine the smear. under low magnifi-, 
cation, focusing up and down through its entire. - 


~ thickness. Use higher magnification if necessary 
‘to positively, identify any Sa objects. 


d, Precautions: 
(1) The clearing process will not begin until 


’ the. cellophane-covered smear is turned up 80 


that it can dry. 
(2) The most effective clearing time has Lo 


* be determined for the local conilitions. 


(3) Thin-shelled eggs such as hook worm 
Become: invisible when smears are cleared too 
long. 


o.. 
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fore ‘ ‘Chapter 6 oe ee 
CULTIVATION AND HATCHING: PROCEDURES 


OA — as 


paltaestl from: trea ‘specimens. Roca 
nnot be cultured immediately; 
however, organisms are ‘rarely isolated from 


specimens that are several hours old; Negative 
‘cultures are’ not conelusive evidence that. a 


patient is free.from infection. Cultural proce- 


“dures do not take the place of-eareful microscop- 


ic examinations. Culture methods can at times 
be used to good advantage in conjunction with 


- the microscopic examination: When growth does 


occur, it is still necessary to identify © the 


organism ‘on the ‘basis of morphology as the 
various media are not species specific. Of the 


media available, the modified Boeck and Drboh- 
lav medium ‘and Balamuth’s: medium are very 
for intestinal. protozoa, especially for 
Entamoeba chistolytica. 
case-liver serum medium (TLS) is very useful in 


the diagnosis of Trichomonas vaginalis infee- 


tions. The coccidia, -Balantidium coli; and 


Giardia lamblia are not usually recovered with « 
‘the routinely used media. 


6-2: Cultures for Intestinal Protozoa: 


a, Modified Boeck and Drbohlav’s Medium: 
(1) Discussion. This medium is reéommend- 

ed for routine use where cultures are employed 
to isolate intestinal protozoa. It supports the 
growth of most intestinal protozoa, especially £. 
histalytica. It requires only materials that are 


“commonly available in laboratories. ’ 


(2) Reagen: 

(a) Medified Lacke’s Solo: 

Sdiuta chloride (NaCl) ..........06 

Calcium. chloride (CaCly-2H,0) ... 
Potassium chloride ae 


didi hic apboniill 0 (NaHICO,) 


' Potassium eae (KH2PO;j wPaggreeeeeee O80 £ 
Distiller water seers 9000.06 


SECTION “AS CULTIVA TION OF ot. 


Also,. the NIH trypti- 


In the order listed, add the above 
inate ‘6 the distilled water. Mix each one 
until it. is dissolved before adding the next. 


will oi 


the solution through filter paper. 
- FY, Sterilize in- an autoclave for 15 
minutes at 15 lb (121C). an 
() Pag Sianthe 


Sterile Locke! § solulons 


Wash four fresh eggs: with soap zu 


and - oak rinse in 70 percent ethyl alcohol. 
. 2. Break the eggs into a 250 ml flask 


“0 


available), 
we ths Add the a Panes solution 
‘ and emulsify. 


4. Filter the mixture through gauze | 


intoa aaa 


‘Boil for’ 10 minutes. A precipitate 


3. Cool to room: temperature. Filter 


containing a few glass beads (use a blender if: 


Dispense into sterile test tubes (15 
x 125 jai so that a short butt and a4 to 5em =. 


ier is formed, cg 


6. Inspissate. When an inspissator is is. 


not available, use-an autoclave. 
a. Inautoclaves that have a fickot: 


allow the pressure to reach. 15 Ib. Place the . 


positign. Close all exhaust valves and the door of 


ist Cn chamber in the desired slanted 


the chamber. Allow the steam from the jacket 
to enter the chamber as fast as possible until the 
_ pressure gauge registers 15 |b. Hold at that’ 


pressure for 15 minutes. Cut. off the steam — 


supply and with all doors and valves still tightly 
closed, allow the pressure to drop gradually. 
‘b, In autoclaves without jackets, 
place the tubes in the chamber and close: all 
exhaust valves and the door: When the drain at 
the bottom of the autoclave’ has no. valve, 


stopper it with a rubber stopper. Turn on the’ 


- steam, allowing’ the pressure. to reach 15 Ib: The 
mixture of air and.steam will not be above 85C, 
Hold at 15 Ibs pressure for 15 minutes. Turn off 
the steam and let the autoclave cool gradually. 

'?7. After the slants cool, cover them 
toa depth of 1 cm with sterile Locke’ 8 solution. 
- ge : 


= 


at. 15 pou a 


re: rator until needed! 


(LY! Disenssion, 


.. yolk infusion-medium to which liver is added. It 


is good for isolating most intestinal protozoa; 
furthermore, it can-be stored up to 3 months 


- without marked deterioration. 


(2) Reagents: 
- (a) Liver Extract Solution. 


Wilson’ 3 dry extract’of liver (powder ) 2... og - 
, Distilled WALLED coeccccecteesseesesseeescaes ieagontgudetede 100-ml 


1. Dissolve the liver. extract powder 


in the: distilled water, and heat to the hoiling 
point, . | : 
-) Filter through sarin filter pa- 


per and autoclave at By _ pounds (1210) for 20 
minutes. 


(b) Stock « Buffer’ Sol utions (1 “M Solus’ 


+ tions): 


2 Ky »HPO;; 


. Mix the stock tutes and dilute ‘14 with | 
distilled . 


Distilled water . 


me Dibasic Phosphate Solution. « 


PPePeeeTCePererrerrrectisttrettrser trite ttt retire 


Distilled wiiter : . 500. 
Dissolve the Ky “HPO, in “part of ‘the distilled 
water in a 500 ml volumetric flask and then add 
water to make 500-ml of solution. 
2. Dihydrogen nae Solution. 
KH.PO, es 


Dissolve the KHPO, in part of the distilled 
water in a 500 ml volumetric flask and then add 


water to make 500 ml of solution. 
(c) Hie, Buffer Solution (M/15 So- 


 dutigen)- a a 


(Kz HPO,) stock: buffer 
Dihydrogen phosphate — 
(KH: »PO,) stock buffer .. 


water to obtain the M/15 solution. 


‘pre ure: ie 15 ainuies ae oop 
_.ture 121C). Maké certain that. the pressure is _ 
‘” released. vn slowly. . : 
“Test the- medium. for sp stanility by ae 
37C for 24 hours.. Then” place the. — os ee | f 
“wate Heat. water and . boil. for: ‘15-minutes. han 
-(e) . Spread a few grams of a 
ricé powder peas in a laren: tube and heat ina, 
. hot air oven for 2 1/2. hours at 150C. Keep the_ 
"tube in a horizontal position during sterilization. 
- When: larger amounts are needed, sterilize’ the; 
starch in the autoelave- at 121C for 20 minutes; 
‘be Egg Yolk ‘Infusion Medium: (Balamuth): 
‘This ‘is an all-liquid, egg- : -- 


+ poled eggs with 125 ml of 0.8 


zh: 


2, Mix the yolks: f the four. hard- 


Use. an electric blender if available. 


a 


80C,,,All 20 ml distilled ‘water to make YR. for 


evaporation. 


a Filter through a Buchner’ fuinel 
under reduced pressuré, using. several layers of 
number two filter paper. 

5. Autoclave the filtrate for-20 min- 
utes at 15 pounds pressure. 


Jo sodiu m chloride. , 


3.. Heat the mixture in a: ‘covered | 
' ‘dotible bojler. for :20 minutes’ after it reaches 


at 


6. Cool the yolk filtrate to’ less than — . 


10C; tion: refilter with: the Buchner funnel. 
- Mix equal.amounts of M/15 buffer 


~ golution a yolk filtrate’ to complete the yolk 


Abe tare 


infusion, 
_(e) Rice Starch 


tions. : 
(8). Pr ‘eparation of Medi wm: 


(a) -Mix one part of* the liver extract : 


solution -with.nine’ parts of the yolk infusion. 


(b) Transfer 7 to 10 ml of the medium to 
large screw-capped-tubes. 


See Modified Boeck * 
~ and Drbohlav’ $ Medium for preparation instruc- 


(c) Autoclave the medium at 15 poids 


(121C) for 20 minutes. Store in the refrigerator. 


Remove any seu ment that accumulates in the 
inoculation, 
- Ineculation and Exariination at Cul- 


. ices for Intestinal Protozoans: ° ‘ 


(1) For each specimen to be cultured, add 
approximately 30 mg (1 wireloop full) of sterile 


_ rice starch to two tubes of medium and then 


warm the tubes to 37€ just prior.to inoculation, 

(2) To one of the tubes add 250 units of 
penicillin and 250 units of streptomycin for each 
ml of fluid in the tube. (Example: Each of the 
antibiotics vontains 5,000 units per 1 ml. There- 


fore, 0.05 ml ‘of each: contains 250 units. One a ; 


' drop is approximately 0.05 ml).: 


(3) Whenever liquid or semisolid specimens 


require culturing, transfer 0.5-ml ofthe materi- . 


43 


& 


ah, 


@ 
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BS 


’ mucus, blood, 


“'sédirhent from. each tube. 
. slides unstained, and prepare a vital stain using 

“Quensel’ sor buffered: methylene blue solutions 7 
‘with the other slide.’ “8 


om; 
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‘al to sath whe of medium, Do not add any oe. 


ait- with’ the specimen than necessary. Mix the 
“specimen with the liquid portion of the. medium, 
taking care not to introduce air bubbles... 
(4) To ‘culture for med feces, transfer - 
‘portion of the specimen, th 


"portion of the medium by ¢arefully rubbing the 
‘material against the side of. the tube. Select any: 
in the feces. for inoculati wns 

(5) Incubate all tubes at 87C for 24 hours. 
(6) Prepare, two wet prey 
Leave one.of the: 


(7) Transfer to fresh medium, bout half of 


the sediment’ of all cultures that. show no, 


trophozoites or an insufficient’ number for. 
positive identification. Do not add antibiotics to 
any of these secondary cultures. 

(8) Incubate both the original cultures with 
. the: transfers at 87C for 48 hours and then 
examine them microscopically.. Mix the sedi- 
ment of all positivé and questionable cultures in 
vials with’ PVA-fixative. Prepare permanently 
-gtained: films. of the PVA-fixed sediments and 


carefully examine them under the oil-immersion_ 


_. objective, 


ft aap 


at 


(9) To maintain amebae ‘in cultures make 
transfers to. fresh medium every 2 or 3 days. 


', Observe aseptic precautions because the intro-. ~’ 
duction’ of ‘eértain acre into, ene ‘culture, 


medium kills the amebae.: 

6-3. Culture For Shipping Intestinal Protozoa. 
The media used for routine cultivation of 
intestinal, protozoa in’ thélaboratory are .not 
suitable . for shipping specimens. However, by 
. enriching. Balamuth’s egg-ex tract medium; with 


dextrose, trypticase, and sodium thioglycollate - 


you can prepare, a mediuin in which organisms 
ean survive up to 4 days. The medium permits 
viable organisms to be shipped to. other labora- 
tories for identification. 
a. Reagents:; - vet tee ee De 
(1) Modifieds Balam uth’s Medium. 


ik. 


Prepare 


2 a, directed for Balamuth’s Egg Yolk Infusion 


Medium, but omit. the liver extract solution. 
(2) Enriched Locke's Solution. 


¢ Modified Locke's 3 ‘Solution . i 
; Dextrose .. 


:.’ Trypticase (BBL) 
ze of asmall pea, - 


to the medium: Mix the material with the liquid’, 


or rahe dag sone J material 
0) 


‘amount of 8 


/Thioglycollate ... 


Add the dextrose; thioglycollate, and trypticase 
to the modified .Locke’s solution and. mix well. * 
-b. > Preparation of Medium: , rs 

(1) Mix five parts-of Balaimuth’s. medium 


Geet liver extract solution) with one part of. 


enriched Locke’ s solution. i 
‘(2) Pipet 6 ml of the medium ‘to Screweap* oa 


, tubés (approximately 15 x 125 mm). 
itions of the’... - 


(3)- Autoclave at 15 pounds’ pressure for 16 


Pe minutes. 


(4) Cool and store in refrigerator, The: 


“tedium:.is good for 3. months. when it is’ kept, 


refrigerated. 
¢. Inoculatién Procedure: Tes 
(1) Add 250 units of penicillin and 250 units 
of streptomycin for each ml of fluidin the tube. — 
(Example: Each of the antibictics contains 5, 000 ~ 


“units per 1 ml. Then,.0.05 ml of each contains 


250 units. One drop is approximately 0.05°ml.) 

. (2). Transfer a portion of the specimen, the 
size of a small pea (about 0.5 -ml), to the 
medium. Also, select ‘any. mucus, . blood, or | 
abnormal appearing material in the feces for 


‘inoculation. Mix the.specimen with the medium 


by carefully rubbing the material’ against the 
side of the tube. 
(3) Serew the cap on tightly, seal with tape ° 
and paraffin, and ship the specimen ina double 
mailing container (or suitable ol to the - 
aporatory. Do not incubates 5 a 
_ Culturé Procedure: 7) ae 
“(Q) When the specimen is received’ in, the 
laboratory, remove the supernatant fluid. 
(2) Transfer about half of the sediment to a 


~ second tube of medium. Replace the fluid-in the 
first tube’ with fresh medium. Do not add 


antibiotics. Also, do not make the transfer if the 


ediment is very small as may be the 


e, 
ra 


case with sigmoidoscopic specimens. a. 
(8) Incubate the tubes at 87C and examine _ 
them for motile organisms daily. ee ee 
(4) Organisms usually can be detected after 
24 hours of incubation in-positive specimens if ~ 
the storage or transit time was not more than 1 ~ 
day. Cultures kept -at room temperature for 
longer periods “have. to be incubated longer - 


before- growth.i is apparent. For exemple; specie . 


Da? ee 


i a 


mens in the holding .mediim left. at room 
temperature. for 3 days must be incubated for.5. 


. days -before they are discarded -as negative. 

_Although organisms have been recovered:after 

’ 4 days at room temperature, best. results are 

_* obtained with specimens not more than 1 to 2 
hs days old. : : 


6-4; _NIH | Trypticase-Liver-Serum. Medium 
(TLS) Modified for Trichomonas Vaginalis. 
There are a number of different media now in 
“use. for thé culture of..Trichomonas vaginalis. 
. Some are commercially available but most have 
*. to be prepared locally. There ‘is no universally’ 
the one 


: accepted . “best medium;" however, 
given here is considered to be adequate, 
a, Reagents: 

(1) Solution A. 
Trypticase. BBL) ... . 
Sodium chloride (NaCl). 
DORON CS coe pecs ececsentics - ; d 
Distilled water w.sssswieen snes 200.0 ml 


water. % 
(b) Heat the Solution to 100C.. 
(2) Solution B,. aa 
Liver extract (Difco Bacto) .. aebtiainee re 10.0 ¢. 
Sodium. chloride (NaCl). bsssaeuysavseuibatevaguiveiaiaeste 14g. 
2 “Ty DUO a cost sieaccitenees Pe ee inten LOE 
Potassium chloride (KCI) Mees aeiasaeesesnnyiias 80.0 mg 
Caleium chloride (CaCly) ‘.cceeiceten, 80.0 mg 
Sodium bicarbonate (NaHCOs) . siezh .. 80.0 mg 
"Distilled water wuss sve 800.0 ml 


(a) Mix 10 g of ae suteant| in 200 ml of 


distilled water- 
-¢b) ‘Heat mixture at 56C for 1 hour. 


(c) Increase. tempetature to” 80C° und | 


filter through paper. 
(d) Adjust vglume to 200 ml. 


(e): Add 1.4 g NaCl, 10 ¢g tryptone, 80 


mg KCl, 80 mg. CaCle, and 80 mg NaHCQs. 


“(f) Mix well and continue to ne with — 


mixing until dissolved. a 
(By Fitter the broth’ . 
again, 2" > oS ere 


(3) Sterile Seriem (20 ml): \ 


(a) Aseptically collect 20 ‘ml of any type 


serum. Do not use serum ‘to which preservatives 
have been added, 


: minutes - in a. _water bath ta 


. ae Ne 


(a) Dissolve. the reagents in the distilled .. 


‘through. _ paper: . 


AFM 160-48/TM8-227-2. 


. (b) Héaf ‘the: serum at -56C.. for’: 30 
activate. the 


complement. : 


. (a) Dissolve 04 g af sodium thiogly- 
‘collate‘in 10 ml of distilled water. 
- (b) Dispense 2 ml of the solution to five 


small -screw-capped: vials and sterilize. in the: saa 


autoclave, 4 


(c). Seal. the tubes with .paralffin and 7 


store at room temperature, 
: (d). Prepare fresh solution weekly. 


(5) Antibiotics. 
: Chloramphenicol deateecstuey =i 250.0 mg 
- Nystatin 1250.0 mg 
- Sterile saline (physiological) ... 100.0 ml 


‘(a) Mix the chloramphenicol and nysta- 

tin.in a small amount of the saline until they are, 
. dissolved. 
(b) Make up final Joluie of the solution ie 


to rae ml. 
: Basic Medium: 


1 August 1974" 


(4) “Reducing: “Agent (Sodium Thiagl ycol- 


wast 


oc Mix 120 ml of solution A wah 200 ml of 


solution B.. 


F 


serum. 


(4) Add 15, ml of the antibiotic solution to . 


the. medium. 
(§) Dispense 9 ml] of the basie inediirn into 
sterilé 16 x 150 mm screw-capped tubes. 


(6) Incubate the tubes for. 24 hours at 87C 


‘to check for sterility. * 


(7) Store the tubes ‘in a refrigerator at. 
approximately 4C. 
(8) Discard. unused? medium after; 4. Meeks: . 


ce, Culture Procedure: 
erator. 


(sodium thioglycollate) to tite tube. 
(3). When wet preparations of vaginal 


‘exudates are not requested, place: the exudate — 
directly into. the medium by breaking cotton: 


swabs off in the medium tube or by rinsing the 
vaginal pipet in the medium. ' 


(4) When wet preparations and cultures are. 
required on the same specimen ‘of vaginal 


exudate, rinse the swabs in about 1 ml of sterile 


(1) Remove tubed medium from the refrig- 


(2) Add.0.2. ml, of he reducing agent 


(2) Adjust the pH to 6.0 with 5M HC! or 5M | 
NaQH. 
(3) Add the 20 ml of sterile. inactivated 


@ 
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maine Or ‘Ringer’ 5 solution, examine a ‘lear or 


the. solution. for the wet prep, pour ‘the rest of 
the material. into the culture medium, and then 
breakvoff the swabs in the medium. : 


_ (5) To ulture urine: speeimehs for Tricho- Fs 
spin-the specimen atslow and.” 


monas vaginalis, 
pour the sediment into the medium. 


(6) Incubate the specimen at 85€ ‘to. 37C. - 


(7) Examine’a drop of the medium from the 


» bottom of: the tube each day. 


(8) Incubate the culture for days hefore 
negative report. (“No organisms - 
‘') Organisms, will. be found ‘in most 


vases Within 3:-days,:but, a few will not 
“he detected until the fifth day. Repay, | 


. 6-5, Maturing Coceidia Oocysts: Man occasion- 


ally passes od¢ysts of. Eimeria species that were 


ingested with animal tissue even though no_ 


infection exists. Therefore, the generic identifi- 
cation of vocysts found in a'stool specimen has 
to be, made. Such identification of the immature 


'. ooeysts of. Bimeria. species and Isospora species 


is’ difficult. However, when the oocysts are 
matured, the genera canbe differentiated’ on 
the basis of the number of Sporocysts present 


“and the number of sporozoites in cach sporocyst. 


‘Potassium Dichromate soll 


au, Reagent: 
tion, a . 
Potassium dichearuierte Cre0; jedeabulgt: 2g 
Distilled Water... ceesssssessseedecseeee 100 ml] - 
Dissolve the ‘erystals in the water. Store in ‘a 
glass-stoppered bottle, ae 

b, Preparation: | 

(1) Emulsify a portion of feces in-about 2 

volumes of. potassium dichromate solution. 


Pepeeereneceree 


(2) Pour the specimen into a petri dish to a +. 
° - mm test tube or the 15 ml cohical “eonieitugy 


nal of about one-fourth inch. 
(3) Cover the petri dish and leave at room 
temperature for 2 todd ity. Add distilled water 


when necessary. to prevent the subpepsion from. oe 


drying up- 
‘c. > Examination: 


(1) Examine a drop of the sediment on a’ 


glass slide under low and high power for the 
organisms. Stains kre not required, but the use 
of reduced light gives the best results. 


_» (2) When the orgiinisms are too few to be 


detected. in this manner, concentrate the materi- 
‘al by centrifugation, Transfer the entire con- 


Pe “tents 
* centrifuge tube and spin at 2, 


dish to a 15 ml conical 
000 rpm for lto 2 


of the petri 


e 


vin 


e 


“easily -enter a 


Les. Beaming. a drop of the svdiment as 


: descr bed above. Adjust the: density of *the slide 


ition with saline a as” necessary lO. observe 


the. organisms. ° 7 
“SECTION B_RECOVERY AND HATC RING. : 
OF HELMINTH. LARVAE. sey 


6-6. Introduction. Bees of helminths are fre- * 
quently sa scarce in a specimen that they are 
-yery difficult to find even when concentration 
procedures are empl red, However, if the : 
are hate hed, the active motile larvae are ‘uch 
casier to concentrate and find. Also, some eggs 
are indistinguishable, while the’ larvae of, most 


"Species are more easily differentiated. . 


” 6-7, Filter Paper Method. (Harada-Mori's Me: 


a This is the simplest procedure available _— 


» hateh and_ isolate larvae of helminths for 
Scien itlestlon: It is particularly effeetive for 
hookworms, strongyloides, and trichostrongyles.. 

a. Preparation: 

(1) Cut a strip of filter just wide enough to 
16 x - 150 mm test tube or 
sufficiently wide to keep it from going’ more 
than half-way down the conical part ofa 15 ml 
conical ‘centrifuge tube. Cut the strip slightly 
shorter, than the ‘tube so that it. will not. touch 
the stopper or plug. 

(2) Smear about 0.5 g of fresh feces (ae 


«quantity about the size of a small pea) on the 


center portion of the filter paper.so that the — 
smeared feces is about.one-sixteenth of an inch 
thick. The smear should be about one-quarter of 
an inch wide, and one tone one and a quarter 
inches long. a 
(3) Pk tee 3 ml of lap: nate in the 16 x 150 


tube. , 9 

(4) Put the filter paper strip into the tube 
so that’ the lower end of the strip is well into the 
water, but the feces itself is not in the Water. 

(5). Incubate the tubes in a dark place at 
room Lemperature. 

(6) Do not cap the tube intl the third day 
so that the water can carry soluble toxic 
materials up the filter paper strip away from 
the eggs. Then cup the tube lightly to prevent 
larvae from escaping. | 

b. Precautions: 

(1) Keep the water level tiie enough to 

reach the filter paper strip at all times. 


o.. 
ERIC 


Fili Hout 


almost instantly, 
‘animal parasites will live for about 24 hours. 


~ Water 


. (2) Be careful 
e of hookworn ms anil aN 


dat 


i Such » up. the 


lary ae, “et inenileatly pe 


sides ‘of the culture’ tubes and -will be found in. 


the drops: of condensed moisture. ; 

(3) Free- living: | nematodes are > ‘sometimes « 
found’ in these preparations when the: fecal 
been contaminated «with soil. 


speeimen ‘his 


When free- livi ing nematodes” ure suspected, they 
-can be differentiated from: filariform lurvae of 


tes by adding (0.1 ml of concentrat- 


ved hydrochloric acid per 3:0-ml of water in the 


culture, The free-living nematodes will be killed - 
but the infective larvae of 


(4) Refrigeration ‘of stool specimens prior to 


culturing inhibits hatching of eggs, punticulunly 
: oe hook wor mo —_ 


' Examination: ae 
“Uy: Examine the cultures at the end of 38 
days and agi tin at the end of 10 days. 
(2) “After the third day remove a drop of 
- from the botton of the tube with a 
Pasteur pipet. 
(3) Search the drop with the fnweat power 


of the .microscope for actively motile larvae. 


(4) “Kill any larvae founel by adding a drop 
of iodine solution or 10% formalin. 
- OPC ange to the magnification required to 
observe the identifying characteristics. 
(a) Take particular care to ‘distinguish 


between rhabditiform and filariform invite tot” 
_ avoid erroneous diagnosis. 


.(b) After 3-days of incubation, cultures 
prepared? from freshly passed feces can contain - 
rhabditiform larvau.of hookworms, trichostron- 


“pyles, and/or filariform larvae of strongyloides: 


(6) After inéubating for 1) days, carefully 
remove the filter paper strip with forceps. - 

* (7) Fill the tube with tap Water. para 

(8) Centrifuge the tube for 2 minutes at 
1,500 rpm, 


(9) Immediately draw off the supernatant | 
the mcdiarent, for nelively : 


fluids and examine 
mete filariform larv 
“a(10) Kill ciny Ja 
oot joiline solution of 10% formalin. 
‘ ay Swite h Lo ie mi: sien ce to 


Pile. 


a: 


he 


when . handling cultures. 


cnn 


we found by adding a drop 7 
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‘ - 3 ’ ae 
end of 10 slug “4 “ay neimatode larvae (eat : 
frequently” pat 


~  eulture are’ seated: to be laced to the 


‘fikariform stage. Investigate the possibility, of’ 
iving nematodes ‘in cullures’ containing 
rhabditiform larvae after 10 days however, do. 
not exclude freé-living: adulty of strongyloides, 


6-8. Baermann -Apparatus for. Recovery of 
Nematode Larvae. The Baermann technique is 
probably the simplest method to reeover stron- 
gyloides karvae from light infections. A good 
concentration | of, living strongyloides larvae can - 
ube obtained from a large volume of feces, 
‘making the procedure. very. dseful for diagnosis . 
as well as therapy followup. The apparatus can 
also be used to recover other larvae from feces, 
tissue, or soil by slightly modifying the proce- 
Mure. In’any case the surface area of a specimen 
is greatly increased, thus. allowing larvae to 
escape, ar : ti 
a Preparation: se 
(1) Set up a-4-inch: glass funnel in aoring - 


t 


“stand as shown in figure 6-1. Pe hd 


e 


FILTER PAPER - 
i pa WITH FECES 
——oy 


Figure 6-1. Biermann’ Apparatus. 
(2) Cover the top of the funnel’ with four} 
layers of gauze. Push the gauze down. about, 


gy 


@ 


ER 
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_ gauze. offers too little support for the mate 


inside eee “of ‘the 
in the ‘funnel. Ifthe. 
rial 


the : 


one-half. inch around. 
funnel. to form a platform 


“to be tested, use a’cirele of wire gauze covered 


on. the gauze. (Seo 


with two thicknesses of regular gauze, © 
(3) Fill the funnel with lukewarm. water to 


~alevel that just covers the aude, ae 


(4) Spread - “the fecal “3pecimen_ in a thick 


. : fayer over a cirele of filter paper that moll Just 


est on the gauze in the funnel. ' 
(5) Place the filter paper, feces side down, 
figure 6-1.) Plage ather 


ba ugust: ae 


| 6-7 


(2) Cool ‘the water to room’ daniperaiine® 
(3y Comminute thoroughly approximately 5 
to 10 g of feces (a sample the size of one or two 
large walnuts) in a 250 ml beakér one-fourth 
filled with water. 


_ not matter, but it should be ample. 


(47 Fill the beaker ‘three-fourths full and 
stir Lo mix.the suspension, 
(5) Strain the:material through we layers 


of. wet cheesecloth into a sedimentation glass or. 


“ cone-shaped graduate. 


material. to. be tested direetly on the moist — 


gauze. Add tap water to feces that are too hard 


‘to spread, and: with aspatula make a firm paste 


‘of ‘the specimen that is. workable. 
(6) Incubate the set-up from room tempera: . 


- ture to 40C, 


(a) Incubate fresh feces for 1 to 2 hours. 
(b) Incubate soil samples or tissue speci- 

mens for. 8:to 12 hours... 
(Ty Draw off 10 ce of water trom’ the 


_-rpm for 2 minutes. 


(8) Examine the sediment for kirvs 
"oh, -Examination: . . : 
° (1) Killany larvae found by adding a drop 
-of iodine solution or 10% formalin. 
(2) Change to the magnification required to 
obserye th¢ nee enanseten etc 


1. 


6-9... Hatching ‘of Scilitoaome ‘Eggs. Viable 


: schistosome eggs contain a fully developed : 
- miracidium. when passed from’ the body. Upon ° 


exposure to [resh ‘water for a few hours the 
miracidium. escapes from the egg shell and seeks 
a suitable molluseéin hdést. Miracidia demon- 
strate phototropism which aids them in ‘their 
search for their molluscan hosts because it. helps 
guide them to shallow water where the molluses 


are more concentrated. This characteristic of 


phototropism also makes it- possible: to concen-: 


trate’the miracidia after hatching: them in ‘the ° 


“(6) Allow the suspension to settle for j 
hour. ar 
(7) Pour off the supbrniitiant fluid without ia 
allowing any sediment to eseape. 

(8) Resuspend the sediment in 200 ‘al of the 
dechlorinated water, and allow to settle for 


” another hour. If. the supernatant, fluid is very 
cloudy at’ this’time, wash the fecal material 


. bottém of the funng) and centrifuge at’ 1,500 


Jaboratory. The procedure is very useful’ for ~ 


indirectly demonstrating small numbers 
viable egps present ina fecal sample. 


, °. Preparation: 


(1). Boil approximately. 1,500 .ml of tap- 


water for #0-minutes to make it ehlorine-free. 
Chlorine it 


of: 


high enough concentration will kill - 
the miracidia. oe 


again, If the water is too cloudy, the miracidia 
will not concentrate properly; they will. be i 
found throughout the fluid, 
(9) Again pour off the supernatant fluid, 
(10) Resuspend the sediment in. a small 
quantity of water: and pour it into a 500 ml : 
sidearm flask. Ifa ‘sidearm flask: is 
ble, pour the suspension into a 500 'ml. Erlenmey- 
er flask. ' 
(11) ‘Fill the flask sitieioal to the lip with 
water, 0: ' 7 
_ (12) Cover the ‘Gldeiras flask with: paper 
towels so that light only reaches the sidearm, 
When using an Erlenmeyer flask; cover ull of it 
except for the anterior one-half inch ofthe neek, 
containing water, ° 
(18) Incubate the flask at room tempera- 
ture for several hours or overnight in the’light. 
b. Examination, The eggs will hatch, liber- 
ating the. miracidia, which will swim to the . 
light, thus collecting in ‘the sidearm: or in, the" 
neck of the flask depending upon which type 18 


used, ~The organisms concentrated in a small 


‘urea ire easily visible seein “a ABER: back- 
ground. 


(1) Place a ‘black matte abject behind . the: 
sidearm or the Ne of the flask and look for 
minute, white Sorganisms, swimming in a 

‘aight course. They, tend to collect around the 
margins of the con ner, HORE 

(2) Carefully’chéeck with a hand lena iratse 
reporting “No* organisms recovered.” Often 


‘we 


~The’ exact sample size does 


not availa: 


68" 24. APM, 160-48/TM8-227-2°. 1 August 1974. 

there arevery few imiracidia present, it they _ 
- can be found by. seprehing carefully. ‘ ; 
( : es, such as various 
species of the pens Ciljuadic can quickly app 


in contaminated water and tnust be differenti- : 
~-Sated from -mirdcidia: To make ‘the distinélion, "* ' 
transfer a few orgunisms Lo a a slide. ae examine 
under .-the microscope. 
. Organisms, add a drop of ws ‘ak todltings solution’ or. 
dilute methylene blue. Miracidia’ will become ME ddd F 
-motionless in a short time, Figure 6-2. illustrates oe a 
the morphological characteristics of a miracidi- — Figure, 6-2. Typical Miraicidium and Free- 
um and a free-living Gillate. ~~. =e ae Paying, Ciliate 200. : ° 
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eo eee. “Chapter, 7°" ae : 
a : re PERMANENT STAINS FOR PROTOZOA 


FL Introduction. - Most trophozoites, and eysts : 


are very difficult’ to positively identify without — 


sd prepar ori. Do not 


to'confirming the identification of organisms 


ing stained..In fact no trophozoite should be ° 
reported as positively. identified without having. 
~ Been examined:in i's 

“restriet the: use-of permanently stained: ‘smears - 


already found in wet preparations. Small orggn- ° 


.: préparations cat 


’ 7. 2. Preparation of Smears: : 
a. Slides. Make smears for permanent’ 
stains “on: .38 xX Lineh slides that have been - 


“isms that are frequently overlooked on other 
‘be found and identified upon |’ 
‘the careful examination . of properly stairied « 


smears. The smears make permanent records 


that can be reexamined if questions’ arise ata 
later date, : , 


ony 
aa 4 


« 


cleaned in. a solution of one part acetone and 


. four parts methanol, Slides. that have a frosted 
-end are best, Write. the identifying information 
_on the slide with an ordinary. lead pencil. When, 
.using nonfrosted slides, clearly mark them with: 

ar) diamond, pencil to insure positive identifiea- 


* tion. Never use other types of markers that will 
“wash off during. fixing or staining. 2 


aA 


‘stick to a. thin even. smear. 
‘uniform smear -cannot ‘be ‘obtained, 
specimen should be as evenly distributed as. 


“b. Routine Smears Fixed in Schaudinn's 


_ Solution: - 


(1) Making the Smear. 
back and forth on the slide with an applicator 
An _ absolutely 
“but: the 


possible, Therefore, : if necessary,.,dilute any 
hard, dry specimens with: saline,,Smeéars that 
Very thin smears destain too 


to examine. 


rapidly, and when organisms ate-scarce, they 
_ ean be’missed or require prolonged searchjng*to 
be found. The “just right” smear appears quite ., 


thin and very smooth. With a little practice the 
correet density will. be quickly found. 

, (2) Fivation. | 
is made on a slide, completely immerse it in 


Schaudinn's fixative solution for 2'to 3 hours..- 


Do not allow the smear todry atany time after 


it is made until it is. mounted. ‘This is very: 


.f. 
22 


hy = 


Immediately after the smear. 


Streak the specimen | 


sare too thick stain poorly and will’be too dengé, 


important -because’ any side that’ does dry is 
ruined, Slides that cannot’ be s ained 
mounteéd immediately after they. ) 


_¢an-be left in‘the fixative solution for several 
‘hours. or-even days when necessary, When it is 


necessary to reduce the fixing time, heat the 


Schaudinn’s solution ‘to 56C and'fix*the smears 
for 3:5 minutes. Protozoan cysts and tropho-’ 
_ However, is 


S goites -dre. generally. not distorted, 

hilomastix and Trichowoi nas. end to round ‘up 
“and often : appear atypical. oie 
: (3) Schaudinn's eset Solution. 
\etfereurie chloride 


and. 


Distilled water ......0.. « L000 mi 
Ethy!alcohol, 95% .. ss ita a . 500 ml 
_ Glacigil acetic acid’ sr asssssssssiensesssseptersssesees 150ml 


*(a) In a 2-liter container ‘dissolve, the 
mercuric chloride in the eer by heating: and 
occasional stirring. 


* (b) .Allow the solutions to cool - to room ' 
Excess’ mercuric chloride. will 


teniperatu re. 
erystallize out... 


we. oo SAG) @ Dpeant the’ clear solution’ Fron the 
ie crystals. - 


. (a) “Mix two parts of the mercuric 
-chloride solution with one part of 95%. ethy! 
alcohol. This stock solution will keep almost 
indefinitely if tightly’ atontered to prdvent 
‘evaporation. 


(e)° Add 5'‘ml-of glaclal’ acetic acid é ; 


> each. 95 ml of: the above stock solution just prior 
to use, The acidified solution deteriorates and 
must be prepared fresh each time it is used. 
‘c. Smears Fixed with PVA-fixative. : Feces 

or other materials can be fixed with PVA- 


‘fixative either directly ‘on slides or in vials for. 
making smears later.. Specimens collected ‘for’ 


'. routine diagnosis are usually fixed in vials and 


‘smeared later. However, when small’ amounts of , 


material are obtained by sigmdidoscopy or other 


special techniques, it is best to fix them directly 


.on the slide -to. keep from losing them. Such 
material can be ‘examined directly in saline, the 


coverslip removed, PVA-fixative added, and the : 


material spread into-a film:for future staining. 
Smears fixed with PVA are permeable ta all 
: commonly used stains. — ° 


* paragraph 348 


: over : 
, ‘Extend the smear to’the edge of the ‘slide. Allow 
* the film to dry for’several hours or overnight... 
. Drying ¢ tan be.speeded by using’ 87C incubator. 


(1): Fixation on Miéroscopé Slid so Add: 3 ~ 


« volumes of PVA-fixative for each volume of | 


material to’ be fixed: directly on the-slides, See 
for, PV A-fixative preparation. 
als’ and spread (do not smear) 
the slide. 


Mix the materi 
wpproximiately one-third’ of: 


“Do. not attempt to stain the ‘smear.until it is’ 


thoroughly dry. The smear. can wash off the 
atide if it has Not been completely: : 
the smeat’ nétt. liter than 2 months after it has 


“been prepared to prev ent deterioration. 


"putting any on: the 


(2) ° ‘Smears: fiom PV< A-Bived Specimens.. 
When preparing smears from PVA-fixed speci- 
mens in vials, carefully: mix the specimen before 


Slide. [f the specimen in the” 


vial has’ jolted, réliquety, it by heating it.in a. 


“ waterbath. Discard’any spetimens that rejell 


after the second ‘liqueficatign. After the speci-.. 


" men is mixed, transfer 2:or 3 drops to a.clean’ 


slide: _ proceed as for smears fixed directly on 


-. slides, 


. oF 


3. Staining Procedures: . hed. 
ae Heidenhain’ 8 Iron: ‘Heniatoxylitt Stain: 
(1) Introduction. 


which. all others are compared. Excellent results 
can be obtained: if- the procedure is carefully 
followed, “especially: with regard to the destain-- 
ing of the organisms. The original procedure is 
very long, but it can be shortened considerably 


‘by heating the components. Smears fixed with 


PVA-fixative require different times in the 
various solutions but stain as well ‘as smears 
fixed in plain Schaudinin’s solution. 

(2) Stain Reactions. Properly stained ore 


“pranisms are bluish or grayish with black nuclear 


“structures. Chromatoid bodies of amebae’ cysts 


“ae 


and inelusions, guch as bacteria-or ‘red: blood - 
“cells, Tn the cytoplasm “of trophozoites ” stain . 


black.. _ Leukocytes, Blastocystis, and. some 
yeasts and’ molds can cause confusion unless the 


ie a a . eo, 
erystals in wrefrigerdtor, 


ees 
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(8) Reageyte® 


(a) Lodine Alé ohol. Pr ‘epure rm “stock 
solution by. adding. sufficient iodine erystals to 


- 20% ethyl alcohol to make'a‘dark, toficentrated 
solution. For the working solution, dilute some . 
‘of the stock with 70%. ethyl alcohol. until. a: 
Strong 


-tea-colored solution is. obtained. The 
. exact concentration is not important,, but the 
solution. must not be too ‘strong because - the’ 
iodine will stain theprotozoa and interfere with 
the other staining... ., te. “a 


(b) Mordant (Lov ‘Alum). “ 


Ferric ammonium sulfate (violet dasa .4g 
Distilled water 100 mi . 
4 e de ( 


sulfate erystals i in the dis ilfed water. 
. 2 *Prepare this solution ate ale 

use: a; —— 
‘as, 3%. Store ferric 


te 


ammonium sulfate 


-' (e) Stock Hematorylin. 


_ Hematoxylin.(powder or ey'ystals) uses LO 
“Bthy! wlcOhol, 95% ....ssccessbessriseestesseseee wiser 100 ml 
1. In a 100 ml volumetrie . flask. 


; ; dissolve’ the hematoxylin in a amell amount of 


The. Meéidenhain’s Jron-."s: 
hematoxylin stain is the “classical” procedure to - 


observer is. trained in the differential morpholo- - 


staining ‘characteristics, Background material: 


_ gy of the protozoa beeause they have similar . 


* Usually stains. blue gray. Poor fixation rather - 


@ 


FE 
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“than a poor stain is usually the. cause’ of | 


unstained organisms., ge mr, 


aly we 


Dilute one part 49 


95% ethylalcohol: =. = 
2. ~ Add 95% e sas alcohol to ake 100 
we 
Allow staih solution to ripen for 6 
weeks ere diluting it for staining. 
4. When stock stain is ripe, it is a 
deep orange-brown, clear solution, : wig 
(d) Hematoxylin — Staining’ Solution 


3 


(0.5%). 
Stock menial solution (ripened) . 
Distilled water 45,1 
oon ds Mix 5 5 ml of: the stock hematoxylin 
solution with 95 ml of distilled water to smake 


5S ml ° 


- -the0.5% staining, solution, © 


2... This-dilute aqueous solution-is not- 
stable and must be- prepared fresh each day or 
when needed. 

(e) Destaining Solution ‘(2 % tian Alum 


_ Solution). at P 
Ferric ammonium sulfate solution . eee | part 


Distilled water .. 


ferric « ammonium. | sulfate 
. solution [mordant, : reagent (b)] with one part - 


-giatilled water. 


(f) Clearing Solution (Car bol- -Xylene). 
Carbolie acid ADHERON ie litres ieapretediemetonens 1 part fas 


oF . 


a4 


@ 
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a go into soluti n (satu rel 


27-2 


“Liquefy phenol. crystals: by 


heating 
that conti in water. 


“3. “Add one volume 5f liquefied cart, 


_ bolic, acid: (phenol) to three volumes of xylene. 


(gy Alevhol- Lithium: Carbonate Solution, 


Lithium car DONAUG sccscscianioveunniacnmmminl ee | 
“. Distilled waters. : 
Ethyl ileohol, 709 


pepuccidas "100 ml 
was required 

oo: fs Agitate. thee ‘lithium 
powder in the distilled wate¥ until no more-will 
ad solution); 


wo 


tion’to each 100 ‘ml of 70% > ethyl alcohol i in Ane: 


staining. dish, 


ia Smear sr 


~ 8a(3)(a)] for 5 
~ the excess mercury from the Schaudinn's fixas : 


‘mist 


fren 


th) Bthyl Alcohol. Using Pee aheoiaue” 
or 95% ethyLalcohol and distilled water, prepare 
aubrciene amounts of 50%. 10%, and 95% 


alcohol. a, pir ee 
° Schaudi inn bak ined * ie 


(4) P oced ure for’ 


(a)x re ir and: fix “slides: according to 


: ‘partageaph 7-2b. Do not allow ‘smears to dry. - 


(b)” Transfer’ slides to: iodized alcohol [7- 
minutes. (The: iodine’ precipitates 


tive as ‘mercuric iodide.) + 
(e) 50% alcohol ....... teeth sas seayevtved 3 minutes, 
(d) Tap water ere .. 8 minutes, 
cot(e)y? “Pransfer slides.:'to' 4% * iréf alum 


, mord ant [7-3a(3)(b)]* for 10-20 minutes at 40- ° 


50C, or 12-24 hours-at.room temperature. 
(f) -Water (distilled or tap)... 2 ite 
() -Water (distilled or tap)..... 2 minutes 
(h) Stain slides in 0.5% hematoxylin [7- 
3a(3)(d)] for 5-10 minutes at’ 40-50C, or 12-24 


, hours at room temperature, 


- (i) Wash slides ¢in tivo changes of tap 
water fora totalof 5 minutes. 
(i), This is ne most a — rn 


slides, to “tie. anes solution (7.34 3) (0)] (2% 
alum solution). --At, 


-minute, depending on the destain solution used, 


‘ririse the slides in water and examine them with 


a diy aie Do not allow the slides to dry. 


Repedt the process until the desired results are. 


ie iting 
the jarina water bath. Loosen-the j ar lid before = 


2, Do not use liquid phenol solutions 


carbonate’ ° 


I; prior to use: add.a © 
few drops of saturated lithium: ‘carbonate solu- 


intervals of 1/2-1.~ 


_ the -smears 


+: lithium carbonate solution :'[7-3a(3)\(g)} “for 3 
Lithium, carbonate’ aintensifies: the ", 


Fixed ‘Smears: ye 
- (1) dntroduction: ‘The procedure. top stating a 


“a: ne) 


a August 1974 — oe se 


sa when © structural details at ihe. 
organisms | present are’ visible. When " large 
numbers of organismsfare not present, destain 

: -untiF. the” background” miterial is . 
“more, gray than black! ‘Experience and practice 
“are nevessary to: get. consistently’ good: results. 
(k) -Wash thi 

or several chang 
stop | tHe destaining. action.’ 


The stain will © 


gradually fade, unless the smears are thorougtily ee, 


“washed. ~ 
(ly “Transfer . the slides. to the.-a 


minutes, 
blueness of the stain, - a8 
(m) 95% alcohol ..ccesceseeeeeee 5 minutes. 


(n) Capbol-xylene. clearing, solution, [2-.,: 


8a(3)(f)] ccs. canner ervistaeteeaes ener 3 minutes. 


(0) Rylewe iiian ctdeuate Jadeaseeeaetss B MNULRB,, 2 


or until no beads of water can be seen onthe 


slides.. 
(p) Coverslip with any: suitable. mount- 
ing medium dissolved in xylene“ or: ‘to : 

b, . Modified Heidenhain Stain for’ 


"dried PVA-fixed smears is essentially the same, 
as for other types: of’ smears. The main differ; 
ence is-the variation in time required for: certain 
steps. The staining reactions are’also the same 
as for the original Heidenhain iron-hematoxylin 
stain. 
© (2) eainents This aiainiig procedure uses 


- -essentially the same reagents as are used in the 


“original Heidenhain iron-hematoxylin stain. The 
only difference ig that a saturated solution of 


picrie acid is used for destaining rather than a me 


2% iron alum solution. To prepare the saturated 
aqueous. picrie acid solution, add approximately: 
2 g of:picric acid cyrstals to 100 ml of: water. 
Shake thoroughly; let’ stand for several days, 
shaking at intervals. Lf all crystals dissolve, add 
more. After 3 to 4-days, some.undissolved picric _ 
acid should remain in the flask. ‘Filter before 


using, 


(8), Proc ae ure: 
(a) ‘Smear and fix Sites secanling: to. 


_ paragraph 7-2c. Let a one ey 


lides in running tap water. | a 
“of water for 15-30 minutes to” 


a B4(3)(a) | for.20 minutes 


¥ 


@ 
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. the: 


“or sev Veral changes of water 


RIC 


Nh) Phiee'the 


(ce) 50% aleohol. 
(a) Tap Wal 


movelant [7 Sue for 8. 12. hours: oe 
» UE Witter ‘(dis ited or ae 


hye Stain Ali 
- Bal aya) for & ‘Phi cnet ; 

(i) A slides’ in two changes. of. tap: 
waiter for at Ail pts 5 minutes. 
Sorat wld) This is. the. most ‘critical sip aind 
must” be “‘perf8rmed carefully. Transfer the 
slid is ‘to’ the ‘saturated ‘pierie aeid dest anings 
-solution [7-3h(2)]. After about 10 minutes, rinse 


slides to dry, 
; ‘intervals until 
Lined. ThE 


microscope. Do not ‘allow the: 
Repeat the process ut 2 mi 


the ‘desired result are % 


‘The: process: is completed when the structural 
details of the organisms present are visible. 
_ When. large numbers of organisms “are not | 
| present, (ldstain the smeaigs- until the - 
ground | material ois’ more. gray .than black. 
~ Experienced, qend, ete are necessary to get 


ihe 


Sy ep 


conbistently good results. 00507 SF PE Gra 


wAK) Wash, the slides i in running tap wa ‘ater 

for 30 miriutes’ to 

stop’ the destaining action... ‘The 

celanly fade: unless the! smears are thoroughly 
washed. 


(ly Transfer’ the: slides to the leohale 

lithium carbonate reagent [7-8a(3)(z)] for 10 

minutes, Lithium carbonate intensifies . the 
eu blucness of the. ‘stain, ee 
wi) n), 95% ¢ aleohol .. veces LO Minutes. 

(nl Canbol xylene: bis aici reagent - [7- 
sein Fe eal htasigiainecnn eee . 10 minutes. 


eee LO minutes? 


(0)° Xylene: cp Meaiysane cei . 
suitable’ mount- 


(p) Coverslip with an 


ing medium dissolved in xylene or toluene., 


ce Irdn-Hematoxylin-Phosphotungstic a 
Acid: : 
(1) data ie. Tha 


iron hematoxylin 


sulin u usd with Phoepheru hese wae for des- 


be 


Ras minutes, po 


total 
" destaining time can vary from.10 to 20.minutes., 


back 


stain will | 


Pets by dis 


sslides4nh water’ ind “exaitiine them witha 


ree 


“AM Se - 


minutes.. 


“amas 1914 


ry 


for PVA- ‘ixed mater ‘al. eae 
(2) Reagen nts. This: staining procedure uses 


in iron “alum LOA, It ig 
ving 2 g of phosphotungstic 
acid crystals in each 100 ml of distilled water... ; 
(3) Procedure: a 
(a)) Smear and, fix ‘hie slides 
ih.paragraph 7:2b. ~~ “ 
(b) Transfer the slides to iodized jaleohol 
(paragr aph‘?-3a(3)(a)] for 5 minutes. . ae 
((@) 50% alcohol ....reeeeeetetee 8 minutes. 
“(d), Tap water 3 minutes, ” 
“(e) , After washing, transfer slides to 4% . 
iron alum mordant: ie abla coe an oe 5 


Ss direeted 


as PerGeravesrrerrerscerrerts 


et 


if): Rinse’ slides in tap we ter for y 
minute. _ an 
: (g) Stain in 0.5% hematoxylin [para- 
graph 7-3a(3)(d)] for 1 minute. 
(h) . Wash’ in ‘tap ‘water for -1 minute: 
posi. (iS. Destain in 2% phosphotungstic , acid... 

[parage “ph. 7-Be(2)} for a minimum of 2 minutes, 
_.(j) Wash in running tap water or sever: ° 
al changes of water for a total of 5 minutes, 


--(k) . Transfer slides to the aleohol-lithium 


: earbonate reagent ipatagmapn 7-3a( (3) (8) for 8 


é sagraph 7-38 (3)( 0 


very good -results for. routine purpos¢ 


“minutes. 


seveedien 3 minutes. 
“ings reagent [pars 
ven minutes, a 

(n) J ce. . 3 minutes. 

(0)? Coverslip u using any waitabie mount- 
ing medium dissolved in _ xylene or teluene:” 

“d. Trichrome: 
(1) Introduction. The trichrome stiining 

procedure is quick and easy to perform. It gives - 
Over- 


(1) 95% alcohol .. 
(m) Carbol- xylene lei 


staining and differentiation are hot ngce 


‘bring out the ‘morphologic details of the para- 
sit 
staining. However,. 


35, Also, mordanting is not necessary before 
for best results, destaining is’ 


‘recommended because it gives better differenti-_. 


ation of cellular detail. This stain gives good 


results a“ smears 


ed with cither plain & 


Fal 


m re purplish than cysts 


_to mix. 
.., minutes. ” 


m, } 


“AFM. 160: 48/1582 227-2. “ 1 | August 1974 . 


" Schaudinn’ 8 oo PVA- fixative. solution, 
peu are given below, “9 7 See. 

- (2) Stain Characteristics: eo 
a7 he ¢y. toplasm. of pr overly fixed and 


purple. “Dees onally,, Ent 


et | 


ar. chromatin, 


but 


"yeasts or molds, Benerally stain .green 


“variations in color of ingested particles do oveur. 


e euckground material usually stains green thus 
+ contrasting vith the’ protozoa. ; : 
(b)” sts that do not Stain ang 


Both . 


i (eéSted . red cells” ae bacteria stain red or ' 
purplish red. Other ingested particles, such as. 


‘those , 
‘that stain _predominantly red are usually. associ-' > 


aie with incomplete fixation. Orgaylisms that: 


tain pale green are associited with ‘dégenerate 
‘tens, although» iandePstained. or overstained 
“Sdtganiams can also-appear green. 
(c) Eggs and farvae stain red and cons 
trast ‘strongly with 


he green’ background. In” 


contrast to smears Staifed with hem matoxylin, 


‘bricheginesgtained smearp have a transparency 
“whieh “chables ‘embeddec rotozoa to’ be identi- 
fied in somewhat thicker preparations, 


(3) Reagents. The. solutions used in. “the © 


‘trichrome procedure a¥e the same as-thoge used. - 
for the: Heidenhain stain except for the stain 


-... and the destaining solution.” The trichrome stain 
' solution is-stable and can’ be used repeatedly. ~ 
= peat the lost volume by ‘adding stock solu- 


tion. However, the stain will be weakened when 
a large number of smears are stained:in a short 


period of time. Its strength can be-restored by’ 


allowing it to evaporate.in the open air for 3 to 8. 


hours. Simply leave.the cover off the staining 
dish overnight. — , , : 
(a) °Tr ichrome Stain. 

Chromotrope 2R .. 
Light Green SF .. 
Fast Green FCF... 
Phosphotungstic acid , 
.cetic acid (glacial)... 
* Distilled: water . 

OL Put ‘theRdry stains ‘into : a ‘lean 


2. Add the-glacial iéetie acid, shake 
Allow the mixture to stand: for 30 


J. “Add tie distilled ‘water, - Shake to: = 
oosemix thoroughly. ae 
; 4. * Good stain is. seep. purple, alinost., : 


cblack.- A 


ry 


“(), Destastiing Solution (Acid Alcohol). 


Acetic acid (glacial) 
» thy! alcohol, “ 


diane : 

(4) - yachaginicin for Schaudinn'’s 
Fixed Smearsz #00. 00 os 

(a) - Smear and. fix ‘Slides as outlined in 


. paragra aph ie 2b, Do not ‘allow smears to dry. 
-(b) “Transfer. slides * to iodized alcohol | 


[paragraph 7-3a(3)(a)] for 5 minutes, 


; _ (d) Pass. slides, throu gh, a second 70% 
ethyl alcohol bath,for 1 mhmate.” 


(e) Stain slides in tridhrome (paragraph 
_TBdB)(a)] for 2-8 -minutes.-- eee) 


(paragraph, 7-3d(3)(b)], for 10-20 seconds or until 

‘stain barely runs’ from’smear. Prolonged des- 
taining (over 20 seconds) will cause the’ organ- 
isms to be poorly differentiated. 


(z). Rinse slides jn two changes’ of 95% « 


, ethyl alcohol. If several slides are being: stained, 


‘change the ‘first- alcohol rinse frequently to . : 


* 


(c) 70% ethy! alcohol ‘..ssseesgese _ minute. °°" 


.(f) Destin ‘smears in , aeidified ‘atleohl 7 


“prevent the slides from being destained exces-— 


sively. votes . 
*(h) Carbol- inh clearing solution [par- 


— agraph 7-3a(3)(f)] . lapiimealennaad minute,” 


(i) Transfer to xylene for 1 minute or™ - 


-until .refraction at 


. xylene ends. 


(5) Staining, : Ps ue edure for PVA-Fized 
Smears: 
(a) Prepare slides as instructed in: para- 
graph 7-2c. ca ary eSmplelely , 
graph. 7-3a(3\(a)] f or 10 minutes; 
-(c) 70% Ethylalcohol .........260. 
(d). 70% Ethyl] alcohol... . 5 minutes 
(@). Stain smears in trichrome {paras 


. graph 7-3d(3)(a)] for &*minutes, 


wey 


(f) Destain in acidified * dieaial: [7 
3d(3)(b)] for 10-20 seconds or. until stain barely 


interface ‘of smear and: .. 


(j) Coverslip with any suitable nase : 
ing medium dissolved in xylene or toluene. © 


5 siiuten: 


runs from smear: Prolonged destaining (over 20° 


o.. 
ERIC 


a -aigraph W:3a(3\(0)] . 


“until: 


“i “Catkal: caylee ¢ cle 
10 minutes. 
(j) Transfer to xylene. for 10 minutes or 
refraction at interface of, smear and 
; xylene énds. . , 


* (k), Coverslip: ‘with J any auitable mourit-- ae 
“ing ‘medium « dissolved: in xylene ¢ or toluene. 


Chlorazol Black E (Kohn’ 8): * 


results with fresh smears but: it: is not, recom- 


af mended ‘for PVA-fixed: mateérial. . 


-(2).Stain Characteristics. Protozoa i in: fresh 


_ E. histolytica cysts 'stain faintly pink. Also, E. 


«histolytica trophozoites . 
' smears and tissues. « 


mix. 


stain’ the -same’ in 


(3) Reage: nts: 


(a). Phosphotungstic ‘Acid (1% Solution). 
Phosphotungstic acid. crystals ........: seacdnebadb tare lg: 
+ 100ml - 

: phosphotungstic aeid , 
_ erystals in a small’ amount of water in a 100 ml : 


Distilled water’ is 
ih - Dissolve the 

volumetric flask, 
: 2.» Add water to the: mark, 
‘(b). Basie Solution. © - 


Ethyl alcohol; 90% ..... scervomnasesien, LOL 
‘Methyl alcohol... ' 160 mi 
Acetic acid, glacial we 20 ml 


-Phenol, liquid «....... 

Phosphotungstic aid: 1%. 

Distilled water ....., 
dt. Put 


: water into a 1000.ml ‘volumetric faa” 
2 Add: the- alcohols , 24nd acids and . 


seconds), will: ‘ease othe’ -orgganisms to be poorly. rue 
ci goeea® gigas! = ami mis 


voor staining take place i ina single solution. Destain- .- 
ing “is not. necessary, .Chldrazol black stains 
: protozoa: in smears or in tissues. It ‘gives good -- 


7 ‘ amears stain green. to gray-green, but organ-- 
. isms -in. older’ material will’ be. gray to black. . 

Nuclei; ‘chromatoid bodies, karyosomes,; and cell 
- | membrangs*appear dark green’ to black. Ingest- . > 
“6d. red: cells ' ‘vary from pink: to black. Cysts of _ 
-Entaboeba coli. stain pink or green, and rarely, . 


C Chlorazol black E dye ..: 
; Basic solution seat aastevenes 


-to the stain. 


“ARM 160-48/TMB-227.2 aV ‘A gust! 1974 ~ 


Add. distilled. water 0. itie mark 


(cy Pe Stain Solution: 


a A Grind the 5 gof chlorazol black, E 


dye i ina mpriae for 3 minutes, 
ring: solution are 


: Add ‘a small amount ° of “haste 


wate. ‘and grind | ‘until a. smooth , paste is. 
~ formed. . ; 


3. ‘Add more. solution arid ‘grind. for 5 


ee peas oe 


Allow: payticulate matter to settle 


-a: few ae and pour off ‘the liquid’ into a 
~ Separate, dry; clean ‘ 


appears to be in solution. 


“6+ ‘Add any. remaining basie solution , 


7 Bottle: and cap the stain. solution ‘ 


and put it aside for 4,to 6 weeks to: ripen. - 
Be ow black sediment settles out. with-- j<-~.. 


in a few days, ‘leaving a. black olmak a 


‘liquid that is the fixative-stain. fe a, 
9. Filter the stain through Whatman 


¥ 12 filter paper before using. * ot 
‘10, Keep. the filtered stain in a stop- 
pered bottle. * 


(4) Deterioration a Stain. The ‘optimum a 
staining dilution and staining time myst be |. 
_ determined for. each -batch of - stock stain 
' prepared. The stock 'stain can be kept indefinite: 


ly, and stain dilutions ean be. used repeatedly. 
However, repeated use “wears out” the: stain’ 


-dilution. When slides appear visibly red rather: 
than greenish-black at the end of the, staining , 


ly 20 slides cain be chained ina 50 ral copii § jar of - 
"stain before'it must be discarded. ‘The deteriora- 


tion of the stain depends on.use and not.on time. | 


Stain dilutions will give satisfactory results for. se. 


at least 30 days if the. number of slides stained i is. ; 
not excessive. 
(5) Procedure for Staining Smears: oe 

_ (a) ‘Determination of Stain Dilution: ind 
Staining Time. Prepare the following series of ¢ 


- dilutions and. stain trial smears for the times: .. 
: - given. From those trial smears, determine the 
optimum dilution and time for routine staining . 
with the stock: stain concerned: More. than one 


@ 
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: 13 3 dilytion: ‘for + Y hour or overnight’ a 
: but, for: best results, Metermine what i is best for’, 


oar ‘Stock Stain. | Basic: Solution , ang Hours, 


eeu qe. [Reagent 1 eo 
Be(BXe)) BBX) ‘ 
“Undiluted. , ack sate ee BB 4 


a cr cera + ai 
i tare) “! 2 to overnight 
1: oo) “4 to’ overnight . 


* (b) Stainiig ‘Steps for Smears: 


rather than ag aoe black. 


-- Ethyl alcohol, 95%... 10-15 seconds. a 


Transfer stides ‘to ‘carbol-xylene 


7 6 een aie (paragraph 7-8a(3)(f)] that. is ° 
v,?. modified to be’1 part phenol to 2 parts xylene 
bo rather than 1:3. Clear. slides for 5 minutes. 


as ‘Xylene suave yaceiay Sueiece hipeteate _Biminutes 


: or: until refraction at interface of smear apd : 


xylene ends. 


af Coverslip “with any waitallo 


mo “ ‘dissdlv ed oO . 
a” untigg me dium . lis Ived in exvene’ r Wo- or even years. Good -results-are obtained with 


“fresh smears but this stain is not recommended : 


luene, 
(6). Fiseahiow: for Staini ng Protozoa in 
\issuv. Cut: tissue ‘sections .5 


‘ sectioning. “Treat ‘he sections in jiene cand 
-aleohols - to: remove ‘the paraffin: and prepare 


them for staining. 


(a) Detexmination of Stain Dain ‘and . 
Staruing: Time. To stain protozoa in tissue, use 
the same method to determine the best stain. - 
dilution and time as used for, protozoa in smears. ° 
Substitute distilled: water for the basic. solution: - 


used.to dilute: the stock stain. The staining time 
required for tissues usually runs. about twice as 


. long as for smears. The most common satisfac- — 
tory..time is about 6-7 hours with the optimum, 
dilution; however, 
“. whats best for your stain, 


for best. results, determine | 


2-4" to overnight -. 


to 7 microns:in | 
a thickness, Revpare them using the ane! Helo: 


: 46 
o4 to craeuate 


(b) ‘Staining Stops for 1 Tissues; 
: . “Place. tissue slides -in- “thie: “proper 
‘ fixative. stain dilution as previously détermined. - 


~ {paragraph T8e(6Xa)] to be the best combina- — 


ae 


the slides. ins. ‘fresh: stain. if “they: appear “rel 
Father ‘than greenish-black. 


2. Ethyl alcohol, 95% .. 


phenol.to.2. parts:xylent 
r, slides for ‘10. minutes. 


rather than 1:3. Cl 
od, Xylene\., 


xyleneends. 
5. Céverslip - with: Say. 


_luene.: 


f. - Acid. Fuchsin, Fast Green Stain, (Law. 


. less): 
( 1) 1 sieved He Hon 


“8.to overnight ~ 


4 10- 15 soeonds: : ae 
3. Transfer: ‘slides to. carbol- -xylene ees 
: clearing ‘solution {paragraph 7-3a(8)(f)] that-is’ :° 


meebo Blige LFESHLY “prepared” smears “ia .modified, to, be_1_ part 


---fixative-stain dilution © as’ determined above 
‘a [paragraph 7-3@(5)(a)] to be’ the best combina- 

"tion of dilution and time for your stain. Restain. 
‘the slides in fresh stain. if they apes “red - 


: ileaseseeeeree LO minutes, . 
or until. refraction at interface of smear and 


gibi ee 
mounting : ge eee dissolved in: xylene, or lo- = 


Hours oats 


4-8" or overnight vs 


at 


The acid’ fuchsin,. fast °° - 
green stain is a simple procedure. where fixation | 
‘and..staining take’ place at. the’ same time, . “ 
_ Destaining is riot-required. Smears stained with _ 

. this. Yapid procedure can. be retained for refer- ” 


-ence since: they do not fade for several months: - 


- for PVA-fixed material, 0. 
(2) “Stain Character istics, | 


- characteristics of this stain are siilee's to rile 


“seen in smears prepared with hematoxylin, and 
the. same criteria are ‘employed for identifica- 


both cysts and trophozoites of all species. 


~ tion of intestinal protozoa. Nuclear and chroma- ~. 
toid substances: stain almost black, and cyto-- ° 
plasm with the usual inclusions ‘stains well in — 


(3) Acid Fuchsin, Fast. Green, Stain Solus. ’ 


ft jon. 
" ‘Aceto ne. 
- Acetic ac 


Formaldehyde, USP. lasssclescpachersenreaee 10.0 ral 


‘ Schaudinn’s solution 


etree 7-2b(3)] ....- 


@ 
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lye os 


Np is 


(4) Steiintny Bro “0c edyres- 


(i) Prepare a thin smear ‘of fresh’ Mate- 

J“ orialon a clean glass: slide. Do not let it- dry. : 
(by [immediately cover the slide with the. 
*"Axativerstain, Make s sure sit is. completely cove 


ad ay Aitate until the dyes are completely 
* dissolved: : 
(@).. Store. the pronred Stain in a tightly re 
~ Stoppered | brown, bottle. 
ee { able indefinite: 


: agra 7-303). 


2s (e), Gently: ‘heat, the wining covered ‘rear 
se ywlt a.low flame, such as that from-an_aleéhol. .: 
mp or even lighted applicator. sticks, Stop 


wo: or tire ‘passes of the r iamé are sadly all ae 

that -is necess y- ‘Do ‘not boil or “allow: ie, 

. solutionto flame.” = 

* .(d). Tmmediately Wi ash seonlly with tap = 

water. - 8 
fe) Place slide in 1 50% methyl al ileohot for 30° ae ae 

--. “seconds, ©, ; 


aa minute, : 

vw 1 minute. *: 
ating solution [par- 
» 2 minutes, 


- (f) 10% Ethy! alcohol .. 
- (gy 25% me aleohol 


i), bales 


ye onda 


Aj)... ‘Cvslip: with any_ suitatsle mount- ee 
“ing: medium dlissolved in Aye or ‘toluene. 


o.. 
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“& 8-2. ‘Rathvery of Helminths: . 


ie 


APW lense 2272.1 8 eu 1: 


miné the whole. worm. ‘Helminths are, some-" 


_tinies passed from the ‘anus, mouth; or other - 
body openings. You can bet they will be. brought. _ 
“to the laboratory for, identification. Helminths: - 
. found. at autopsy, especially those.-found. in’: 
. unexpected ‘places’ in. the body, ‘will have to -be |: 


identified. Also, those ‘passed following. treat 


iment’ must be exidmined and identified occasion- 
.- ally. Whatever’ the source - of : the material: 

“permanent mounts must usually be Prepared c 
-hefore. ne: Pardsites canbe e identified... eee 


a. . Fecal Specimens.. Feces for the recovery: 


. ee of helminths may ‘be normally passed, purged, 
.... or collected. following chemotherapeusis. ; ‘The .... 
“ “fresher. the. specimen” the better, especially... : 


">: following: chemotherapeusis. ‘Detailed procedur- | : 
“open and: examine’ the: gallbladder and, liver... 


, “passages: ‘for. ‘such trematodes as’ ' Clonorehi 
ae damage, helminths.in biopsy material. About the - 
_' only way to. handle them is to put the material 
': into saline and tease or tear it apart very gently, - 
- “watehing all the while with a dissecting micro- 
“scope. Never cut the tissue; you will invariably , 


al. instructions are’ given in: paragraph 4-le, 


‘b:. Biopsied Material.. It is very edsy to 


- the worm. . 

Autopsy Material. “Most helriintha: will , 
remain alive and identifiable for a few. days 
after the host dies.if the remains are kept cold. 


_ Of course ‘the. majority of helminths. infecting 
_: man are associated’ with the ‘gastrointestinal 
. system 
. worms, tapeworm: larvae, and Paragonimus tii 


but . several others such _as - filarial 


be found in other places. —.. 
(1) Gastrointestinal Tract. 


lengthwise and ‘collect samples of the contents . 
from several levels. Label each sample and. keep 
it separated from the others. Set those samples 


- up in sedimenting: flasks as for feces (paragraph. 
.4-le). Grossly examine the entire gut and its .- 
‘contents 3 for large \ worms paneh as rages and 


~ the «i colon for smaller worms each as Trichuris 


"PERMANENT r MOUNTS 0 oF ‘HELMINTH 


, ‘Introduction. At times, it is. necessary to = 


are” securely : attached to. the gut wall, Put a 


‘relax, .and they can : then. be "moré easily: 


- haematobium * and oceasionally” S. 


a piniworms. and the sinall i intestine for Hooke. ‘ 
worms. Do -not. ‘forcibly ‘detach, helminths . that 


piece of the gut. with the attached worms’in a” = 


dish: of ‘saline and: leave it in the’ refrigerator. 


overnight.: That . will éause. thany of them to’. 


rentoved, or they may dislodge . themselves. 


; Scrape- the mucosa from sections of the duode- - 
-nhum » ‘and, jejunum, 


‘shake ‘it in ‘saline, © ‘and - 
examine “the material in a petri dish ‘with a 


--dissecting-- -microscope:. for. Strongyloides: ‘To: 
- recover other minute worms such as‘heterophy-: | 
: id- flukes, that may be deeply embedded, shake .  ~ 
.. the, desired: sections of. the gut in.lukewarm .:° - 
‘saline, and examine the liquid’in-a petri dish —_ 


“with a dissecting scope. Do not give up the first a ae 
time; if no’ parasites ‘dre. found; -try“it three or ~. 2 
four times over a period of 2-3 hours. Carefully ne 


Opisthorchis, Fasciola, and Dicrocoelium. They: 


can ‘be the same color as the tissuein which they > 


are: found * ‘so. care must be used in looking: for «- 
them..'As 4 matter: of routine, prepare ‘repre- 
sentative blocks of the’ intestine for Sis hae . 
study. . 
(2). Extraintestinal Locations. “It: ‘is: neces-' ro 


: sary to have some: idea what helminth to look ... 
* for or what ‘organ is involved. ‘Very few 


parasites will) be found-if you’. go blindly. 
searching, not knowing what to look for nor . 
where to.look. A thorough knowledge of thé-life 
histories of the helminths is the first, requires ° 


_- Ment. for a successful examination, To look for 
. First, expose 2 
‘the entire viscera. Tie off the: gut. at the - 
. «, esophageal. and rectal ends before removing it. 
- from the .body -cavity. Open -the intestine 


the ‘adults’ of Schistosoma, mansoni, or. See 


japonicum, remove the liver with all its attach- : 
. ments.‘to the -intestinal” tract, and carefully Pe 


perfuse the m senteric and rectal venules with 
‘citrate solution? “Examine the perfusate’ for 


- adult schistosonies. Also, open the intrahepatic 


portal vein. and look for the worms. To find S. ° 
mansoni, 
remove the urinary bladder together with the - 
other pelvic organs and examine their associat: .: 
ae blood veeole vee bathe the liver, as 


a sismall piece of the. mnaiélalon'a 8 $ 
: it. ae a. microscop ye. for’ the typleal eggs of 


; Papen a D me | ur 
‘> ed’. parts of the ‘body, it will ‘usually: be -f 
-‘encysted \in..the -lungs, Caréfully’ dissect any ; 

: enlarged or inflamed lymph, nodes “especially : 

+ “those in’ the pelvic region and ‘grain when. 
: Jooking for the filarial worms | Wuchera) ria and 

ie agi : wae 


Br een 


8- 3. ‘Cleaning. Helminths. After removing. the. : 


a ‘parasites from-the-host~ carefully: -wash-them-in- 


“ Choose entire specimens for- further study when, - 


«saline. Use a soft. brush‘ to gently remove all 
_ adhering © mucus “and ‘debris. that cannot: be’. 
‘ removed by shaking the container, You will find 


a. ‘dissecting. scope very ‘useful at this stage. 


a available... 


ae 8-4. Relaxing Helminths. Various baths can. 


x observe the morphological. details. The . tech-. 
nique of choice depends upon, the kind and size.” 


be ‘used.to relax helminths making it possible to 


> of the particular parasite, ° 


“ac ‘Trematodes.. Frequently ieommudes are. 


so packed with eggs that: internal structures 
cannot. be observed. They can usually be made | 


. "to discharge some of the éggs by putting them 
in distilled water-for a few minutes. When they 


do ‘not discharge some -eggs in 15-30 minutes, 


- add a few drops of. glacial acetic. acid.. Then ° 


: from andes the . COVE 
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‘much -saline because excess 
‘applied to ‘the parasites causing. them to be ~ 
- distorted or even ruptured. At the same time — 
“un ‘fixative ‘under the co 
a dropper, and draw: liquid from. under the - 
opposite end -of the coverslip with the absorbent: ’ 

material. “Add. fixative and. withdraw the fluid’ 
sn at. the § same ee: to °- 


= relax -very small trematodes (flukes) on a slide. 
'. Transfer them with several drops of saline to a, °. 


slide and, place a coverslip over the’ flukes. 


“Touch a piece of absorbent, ‘material to the - 
saline at the edge of the coverslip. As the saline 


is drawn. from under the coverslip, pressure will. - 
be exerted on the parasit 


s..Do not remove too -: 
pressure will be. 


arslip at one end with 


: ee 


Again dependirig upon size, cover: them: with a 
"large cover glass or another slide. The large 


iva jar half-filled” Way 
1 ake,’ sly for: several: 
sil ‘minutes.’ Depending: ae -their. size, place them, 
~ individually or in- groups on large: glass. slide 


the’ 

» worms, «the, ‘greater: the, pressure required “ 40. | ve 
‘adequately flatten: them; “therefore, you‘have to... oa 
decide which. is appropriate in éach case, coyer: ee 
glass or slide? Run -hot fixative between the’. 7 
oo slides: and. carefully add more pressure,» if’ ° /,”; 
"required, to flatten the. worms properly. Gently: ~ Se ae 
tie the slides together-and then put them in as. 67" 


petri dish: ‘Then pour fixative into,the dish until - ae 


--both-slides -are- completely.- submerged:: -Do-n0tev0s-- 
“tie: the slides together too tightly as that will; 

distort :-or. rupture ‘the. parasite, From: time ‘to. . 
time separate the slides*'slightly and‘ foreé ©. 0°) °°" 


fixative between them to ‘make certain.that call: 


parts of ‘the worm come in contact with. the. .0s0° 4 
_ fixative, After. being pressed” in: fixative | for. =) : 
is several hours.to overnight, the worm will retain’. -‘: 
. the-desired flattened shape. Trematodes die and” 


_ degenerate. quite rapidly. so do What relaxing i js 


necessary and get on with fixing them. 
b:. Cestodes. * 


_ done: more. leisurely. The best, way to “relax 
.. tapeworms is, to rapidly twirl them in steaming 


10%. formalin,-It is very éasy to do especially: - 
with. the small, ones. Heat 10%-formalin in-a 


wide, shallow container until it steams. Do not 
: *boil. 
formalin with a blunt inst: :me ent such as a glass 
-rod .or an applicator ” Sic a: 
lengthen noticeably as it relaxes. while being 


twirled.-Gut the larger tapeworms. into worka-.' 
. ble. sizé: sections: before twirling them ‘in. the: 
‘the worms have - 


heated formalin, As soon 
obviously’ died: and* relaxed in- the heated 


ia Y ‘he worm will’ 


a 


Cestodes (tapeworms) © are’. © 
more: hardy: and degenerate more: slowly’ than. 
“trematodes;,’ thus the relaxing process can be - «, 


-Remové: container’ from. the heat.and  < _ 
rapidly twirl.the worms in the steaming 10%. 


formalin, transfer them to 10% formalin. at | 


normal room temperature. Large tapeworms 
that are to be kept whole have to be handled 


differently: Leave them ina dish of saline in the ; 
refrigerator overnight. ‘Then carefully wrap the 


worm about strips of plate glass or around a 
glass jar. Completely cover the worm with 
‘heavy paper toweling or gauze that has been 
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ole cover the ! ‘apecimen cwitormaln, a 
‘ , Acanthocephalans. of 
invert -their spiny proboscis: when, they® are > 
all. The number. . 


Ethy! alcohol, 95%. 
-Formaldehyde ... 


-Acanthocephalans. 


ad from the intestinal 
ition” of the ‘ypines are very important 


have been chilled overnight. The worms die and 


. Swell as they take’ ‘up tap, water. The swelling. | 
- “eauses the proboscis to be.everted. Worms that .~: 
ne ‘have. not: relaxed -after-48 hours of soaking. and 
~ehilling are: not-likely.to.qo:80,-2-—"--5 + 
_ _d>.. Nematodes.. Most of: the nematodes a are 
- relatively. extended when found and'will remain. 
that. way dnd require no special. relaxing. Those 
that are loosely. coiled or fairly) active when — 
~ found ean frequently be relaxed and. extended..’ 
a Probably - -the most effective way: to accomplish 
.., ‘that-is to twirl or shake them in, glacial acetic ~~ 
“acid. for a few minutes. Others, such as the © 
. trichostrongyles, that are tightly coiled’ when | 
= found are very difficult to extend. Drop them 
a into hot water. to: kill them. Then tease them 
into an extended position and hold’ them - 
extended while. glacial acetic acid is poured over. 
‘them. Hold them. extended for several minutes. 
‘ They’ will still coil somewhat but some of. them | 
~--will remain sufficiently extended to, be identi-. 
fied'after sey are, mounted,’ Se ey 


B65. “Fixing Helminths. The proper fixation’ of 
“helminths is essential for permanent preserva- 
.tion and ‘identification of specimens. Fixation. 


stops metabolic processes and ‘hardens _ the 


- tissues. It prevents regressive, changes from 
taking place; thus cytological and histological — 
‘elements are preserved, making microscopic 
‘morphological study possible. There ate many 


fixatives and fixation ‘procedures available. A 


-.. few of the’ simpler, more commonly used ones 
will-be described here. 


a. Fixatives: 
(1) AFA (Alcohol- For inol- Acetic Ac id). 


Acétie acid, slacial ts 


Distilled water seshdacesansatoreaseease 


y _Formaldehyde .. 


_ and . Mix: reagents | and store i 
ec. for. “their identification. To make -the ‘worms | 
_.” relax and évert their proboscis, transfer them to: 
"#8 container of. ‘tap water. and - put; tt in- the. 
-. refrigerator. Check them periodigally after they: 


” Ethyl alcohol, 60% vnzrrrernecnris ‘ ae 
. Distilled water ., isveaahices : -- 880 ml", 
-Mix reagents until mercuric chloride is dis- © * 


50 ml 


Mix’ reagent and store ‘in gh Sonne 


ne s 


(2) Bles’:*" 
Ethyl ‘alcohol; 10% 


Fr 


Acetic acid, glacial ..: 


‘bottle, 
cs “(8) Formalin, 10%, 
Formaldehyde ., 
Distilled water... 
~ Mix - reagents : and store in- tightly-stoppered , 
bottle. : : ; oP, 
(4) Gilson’ 7 : a A | 
“Nitrie acid, concentrated : 18 ml in 
“Acetic acid; glacial ores 
*Mercuric chloride . 


: e 


solved. Store'in Signtly-Atqnpersd bottle. mae 
b: ‘Procedures: eee 
(1) Trematodes. dyeinatodies | in pence are 
very delicate. They -have to be fixed soon. after. 
they are found to prevent degeneration. For 


~ best ‘results, fix ‘them while they-are still” alive: es 
~ Heated AFA or Gilson’s, fixative’ gives very —. 


good results, Worms fixed with either take-the ”: 
_ Standard - ‘Stains ‘quite well. Gilson’s’ contains " 
- mercury; therefore, do not use metal containers. 


or instruments when using it to fix Specimens, caer 


Leave. the specimens in the’ fixative solution, 


- overnight. Transfer those fixed in-AFA directly —’ 


‘to 70% ethyl alcohol where they can be. left 
inastinteelys Those fixed’ in Gilson’s: contain 


they t can be iitalned. The s surest ‘way tod accom= : 2 
_plish that-is to- precipitate the mercury by 
transferring the specimens from Gilson’s to 10% .. © 


iodized alcohol [paragraph 7-8a(3)(a)] and ‘allow- 


ing them to ‘remain there’ with occasional 


agitation for. 12-24 hours, depending:on the 
thickness of the worm. Next, transfer the 
- specimen to plain 10% ethyl aleohol where it-ean 


be left indefinitely. When caught with neither . 
‘AFA -nor Gilson’s'on. hand, use heated 5% ~ | 
formalin to fix the worms. When the’ 5% 


_formalin has cooled; transfer the worms to 10% - 
_ formalin where they can be left indefinitely. : 
Remember to wash formalin. fixed epee mens in 


a more durable - than ‘trematodes, ae it. 
aie should be fixed: ‘while they are alive; Tw 


- “ Cenuen, esting. (te 


‘able ‘to preserve large 


about’ a, strip of plate -glass and:immerse the 
Whole : thing i in heated 10% formalin. Pour off 


"the: formalin after it coolsand a dd fresh’ 10%. :.. 
~#formalin- that- has» not=been: +heated:-Wash- the 
~ worms’ in running tap water: for several nour. 


‘. before staining: ~~. 


(8); Acanthocephalans. “4 conthocephalans 


~(thorny-headed : worms): should. be thoroughly: . 
:, ‘relaxed before’ they - are fixed. However, go 
‘ahead and put them in fixative after about: 48° 


vi hours even when. the proboscis has' not ‘been 


“reverted. Drop them into steaming 5% formalin, «° 
- After the formalin cools, transfer the worms to ™ 
.. fresh 10% formalin that has not been heated.. 
'. They can be left-inthe 10% formalin indefinite-. ‘ 
. » ly., Wash. the- worms’ in running. tap water for 
- several hours before staining. - 


‘ (4) Nematodes. 


ae that i is very impervious. It makes them difficult 
» to fix or stain, Small, delicate nematodés such as 
a ees and small nematode larvae require 
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a’mild fixative liké Bles’ [paragraph 8-5a(2)). It 


is good ‘for all’ elements of the very delicate 
‘“ worms because it does. got clear them too much.. 
‘Heat ‘the Bles’ fixative to about 60-65C, and 
- then drop’ the worms into the solution individu- - 
ally. After the fixative cools, ‘transfer the - 
worms to 70% ethyl alcohol. They can be left: 


there indefinitely. Large, robust worms such as 


Ascaris are difficult to do much of: anything . 
with. They are too large to clear and examine as. 
is done with most other helminths. The internal. : 

- Structure of Ascaris can best be studied -by © 
dissecting the worms. The best way to fix them. - 
for dissection. is to soak them in heated 5% °° ~ 

‘formalin for 30 minutes and then transfer them | 

“| ‘to! 10%. formalin: that. has not been heated. . 
; ‘Nematodes that are left in 5% formalin too long 
". frequently swell and rupture. They can be kept 


thay stil a 


: ame. manner Bp % 
eee ca into represe itative sections’ before 

“fixing, When' ‘it, is dési 
worms intact; wrap them: around a cylinder or. . 


’ the:- aontnely, emiployed stains, . Ae 
helminths are properly stainéd, they’ are much .* 
easiér to identify. because their internal organs, oe 
. tan’be obsérved ‘in detail: All of these: worms 
react in. much. the same way with the same. 
ee stains. There: swill be: greater differences: in 
. staining -reactions between .different ‘sized’. °. 
‘worms than there will be petween of different: 
Species... Two. basic stains are included, both of 
- which will give ‘adequate _ results. They ‘are 
.. Semichon’s. aceto-carmine, and Delafield’s.. he- — 

‘matoxylin. Delafield’s: hematoxylin gives slights. - 
_ ly better differentiation, but it will fade in an’ ~ 

acid medium or -upon prolonged exposure: tov 

. light while: Semichon’ 3 aceto-carmine does not — 

fade. 


Nematodes have a eitiate Ae 


* Acetic acid, glacial ....%4.. 


~ -Carmine (alum lake, certified) ..... eee | ae 
-1. Mix the -acetie acid with the is 


Sat ee one 


-8-6.. ‘Staining “and” Mounting: cof Tecmnmideas 1 
: Cestodes, and _Acanthocephalans.. Staining and. 
mounting, procedures vary, depending upon the 

es an siz : 


the tek ‘of: ‘the’ proper fixative., Whei ‘the eR 
‘specific - fixative’: cannot be obtained, ‘use’ 10%”. 
formalin. It. will almost hat ig give at Jeast fair. 
SP aula at a ae, as ta 


a. Semichon’ 3 Aceto-Carmine Stain: : 
(1) Reagents: é Ke 
(a) ‘Stock Stain. 


aA 


Distilled water ...;..... 


tilled water and add carmine ‘powder i In excess; -: 
that is, add carmine powder. until no more: will 


immediately go into solution. |. “4 
: 2. Stoppér and place ie flask: i in a 
boiling’ sigs bath for 15 minutes. 
. Cool the solution and filter. 


(b) Acid: ified Alcohol. 


Ethyl alcohol, 70% vessssctsune ri 100 ml 
‘ peers acid (HC, concentrated .. 


t ip. 
When . these 


: ‘Kept in a tightly stoppered bottle, 
“i the stock stain is stable indefinitely. © oO en 


vee L ml | 


mal of 70% ee pases and ilk. 
(ce), Alcohol,. Eth; a Alb :t 
‘95%, and 100%) He eae tga 


color: 


8) Si ‘Staiini e ana Mowntiig Procedure: 
: (a). Helminths’ fixed i in, n, Gilson’s solution . 
80,.95, and 100% alcohol, for 30-minutes each, Hf 


he with joditie prior to. staining. This should - 
Jia rs. . have been: done before they were storedyi jn 10% . 
“= **  gleohol; however, if,it was not done at that time, 
. transfer them to 10% iodized alcohol (paragraph. 
7-88(8\a)] for'12- 2A hours: before staining..--* pera 


stored: i in 5 formalin hte to be washed in running. 
tap water: overnight; After , washing; ' Gatien e 
: the. specimen. to’ glacial acetic -acid for 15. 
- minutes. The acid removes. some cytoplasmic’ 
elements making: the worms, more receptive to 
the stain. Wash again in water, this time for’ 1 
~ hour. Then transfer through 30%, 50%, and 10% 
: ethyl -aleohol for 30) minutes ie The. sesh i 
‘ mens ‘are ‘then ready: to be stained. . 
(e) Specimens that have bee fixed’ in- 
APA: or Bles’ solution. and stored in 70% ethyl 
: .alcohol are’ ready | for staining in Semichon's ., 
é, aceto-carmine stain: 
: _. -(d)/ Mix Semichon’s aceto-carmine ‘técke 
° solution [paragraph 8-6a(1)(a)] with. an equal - 
volume of 70% ethyl alcohol. Transfer specimens 


ge 


« 


2 . 


"4+ directly from 70% alcohol preservative to the ~ 


staining solution and allow to stain overnight to 
24 hours. Some cestodes require longer staining 
‘times. than ‘most, trematodes as and have | to be 
‘stained for 48 hours. .. 
_. (@) Wash in 3.changes of 10% alcohol for : 
5 minutes each. When working with very small _ 
_helminths, it is’ best to process them in a small 
dish such ds’a watch glass’ or a small porcelain . 
; evaporating dish that has around bottom. The 
“organisms are sometimes ‘so’ small ‘that a 
’ binocular dissecting scope has to be- used when. 

, the-solutions are changed. Carefully pipet: off 
‘the different solutions at each step leaving only 
ad sufficient amount in. the bottom of the dish i” : 

prevent specimens fromdrying.. 
(f) Destain specimens in- 10% ‘acidified 


alcohol [paragraph 8-6a (1)(c)] until the speci-. 
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light: Specimens of ayerage : 


“ic hol! fo# at least, 10°r 
_ alcohol no longer acqt 


“wood oil. for 1 hour. Again, if necessary, clear 
-, Specimens in: xylene; Xylene clears | the speci- ... 


will erystalize. 


S lractures will os visible by eae ‘ranerittad: ys be 
na Chang require 


on Wash in hie 


sa pinkish. color; ne 
(h) ‘Dehydrate-in successive ‘changes ‘of 


os 


‘absolutely hegessary; 8 itute 95% alcohol. for 2 : 


' the 100% alcohol ‘in this- step’ andthe next step. . s 


(i) - Start clearing process in 100% ale 
hol: ‘plus methyl salicylate or gedarwood oil, ‘ie, 
“equal “parts“of” 100% ‘alcohol and-methy!: -salicy= 
: Jate or equal parts of 100% alcohol:and cedar-". 
wood oil. In the event, neither methyl ‘salicylate ie 
nor cedarwood ‘oil- is available, use.a- “mixture am 


“contairting equal’:-parts of. 100% alcohol “and” ee 


xylene, 2 a 
(i): Clear. in aati salicylate or cédar= 


mens quite adequately, but it leaves’ ‘them’ very oe 


. stiff.and brittle. - 


Bic (ie) Before fadunting, ica the “speci- ee : 


~ mens in a mixture containing equal parts ‘Of thet. 


- clearirig | agent. and -the. appropriate mounting.” & 
-medium..Use'a mounting medium that has a 
” xylene or’ toluene diluent: such as Permount, 


Balsam, ~or- “any of. several others: currently oe 


available, - 
(I). Carefully poaition “and ‘mount ‘the 
specimen ‘using the chosen mounting medium. 
b. - Delafield’s Iron-Heriatoxylin Stain: ~ 
@ Reagents:. gee ae 

(a). Ammonium Atoms 
Aluminum ammonium sulfate 
[AINH4(SO,)o] ... 
Distilled water... 

a Add aluminum ammonium: sulfate 


erystals to hot distilled water, stirring continu-- 
"ously, until no more crystals will-dissolve. . 


Let the solution cool. ‘Excess alum 
¥ 
Pour off the clear delution: 
Store the saturated solution in a 
sinsi-atinpsred bottle. The solution will keep 


A indefinitely. 


©) ‘Stock Hematoxylin Stain: 


“in, the 95% ethy 


as alum solution. : 


vey 


cry 
~ EthyMaléohol, 95% :. ; 
Ammonium alum,, reagent 
[par graph 8-6b( A(a)] 


ee 


A Place :i ina epntainer: co are 
x to. ny REED out dust.” 


tone 


a <athige fixatiy 
7 treated wit 
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. “Gi and 100%). °° 


transfer 


 Hydrothlorie ‘adil (HCl), 
Add 1-ml concentrated 
“ml of 70% ethyl. aleohol-dnd mix. 

(d).- Alcohal, Eth fiyl (: 30% 


a. (e) Alcohol-i fthiri Carbonate Solution, 
| Reage, nie [paraprap 7-82(3)(g)].. 


-(f£): Meth yl) Salle ylate, Codarvoon Oil or 


KX lene. 
(2) Staining ‘and Mounting Proced ure. 


0, Wh 80% 


nl - hour. ‘The 


oo stain. Wash again in water, this til ] 
y to. be: stained. 


fd) * jute”’Btock - ‘Delafield’s. iron-hema- 


Hoavlin: [paragraph °8-6b(1)(b)] with” distilled *. 


aie ‘ water: just. prior.to use. Use 1 part stock stain 
ft  Ineeemeeh 8-6b(1)(b)]” atid 9. -parts, distilled: 
' water.’ Transfer-Specimens direétly: from water. : 


bath to the staining solution and allow, to stain Lt 


“overnight ° ito -24: hours... Some” cestodes will. 


as 


require the full-24 hours to completely stain, but °° © 
most. specimens will stain adequately. overnight: “aa 


“fe) Wash in’ three: changes of distilled : 


"water to ‘remove, adhering stain: When. working. 


with yery small worms it is best to process them . ” 


in a small dish such as a watch: glass ora small °°. 
porcelain evaporating: “dish” that’ has oe 
‘bottom: The organisms'are sometimes so: ‘small. 


. that’a binocular dissecting scope has.to’be used 


j Irdrochlorie anid big 100 , 


.(a)- Worms fixed in- Gilson’s solution’ or | 


$s that: contain: 
iodine prior to staining. | This: should 


rcury must. be - 


have been/lone before they: were stored i in 10% " 


~ alcohol; 


‘owever, if it was not done at that time, ” 
them-to 10% iodized alcohol (paragraph. 
* 7-8a(3 fay] for 12-24 hours. ‘Then transfer the: 


for 80-minutes. each ‘and also. wash in distilled 


(b) ‘Specimens that have, beat fixed in 


water for. 30° minutes, The apecimens are ‘then 
“yeady to be stained. . 


AFA or Bles’ solution and stored in.70% ethyl, - 


alcohol have to“be’ transferred: through 50 and 


washed in distilled: water for 30 minutes before 
they aré ready for staining. 
(c) -Specimens that have been fixed: anil 


. 80% ethyl alcohol for 30 minutes each and then: - 


i ciai in ronmne have to he washer in Y ranning : 


ae specimens - to: glacial | "ueetic, tei for’ ‘1B. 


euaane ise acid removes some extaplesnie 


“graph 8-6b(1)(c)] ‘until the specimens assume.a 
‘Tf the oo: | 
alcohol becomes: deeply colored, it will have to ae ae 


when the:solutions are'changed. Carefully pipet 


, off the different solutions at-each step, leaving’ “~- , 
- only a sufficient amount in. the bottom: of the! 0080 
. dish: to prevent specimens from drying.: . be ot ee 
* (f) Pass thaough, successive changes of ee are 
“80%, 50%, ‘and 70% thyl aleohol for a minimum 
of 30 minutes each. Large apernene should be 
* left longer in’each solution. » 


(g) Destain. in acidified: sicohols outa * 
delicate, “light, ‘reddish-purple - color.’ 


be changed. , 
(h) Washi for 10° minutes i in each of three - 


‘changes 6f.70% alcohol, or ‘until. the dlechol | no. — 
‘longer acquires'a bluish color. i, . | cd 
(i)- Neutralize “in alcohol- lithium carbo=: uo 


“nate solution. {paragraph 8-6b(1)(e)] for 1 hour 


— “| 


cedarwood oil: 


or -until the specimens become bluish- purple.” 
Should lithium carbonate not .be available, you’. . 
can get by with ammoniated alcohol. Prepare it it 


fydravids to 250 ml of. 10% ethyl alcohol. 
(j) Dehydrate successively ‘in 80%, 95%, 
and 100%. ethyl aleohol for 30 minutes-each: If - 


absolutely necessary,. use 95% alcohol i in place’ of ° 


100% ‘alcohol in this step and the next step. - 
(k) Start clearing process in 100% alco- 

ee plus methyl salicylate or cedarwood oil; that - 
, equal parts of 100% alcohol and methyl © 


walieylate: or equal parts-of 100% alcohol and.” 


cedarwood oil. If neither methyl salicylate nor, 
is available, use a mixture ; 


5 ] aid brittle, 
(m) ‘Before 
“mens ‘in a mi 
clearing agent and the. appropridte’ mounting 
/medium. Use-a mounting medium that has a 


2 viene: or’ ‘toluene:.diluent such:as Permount,’ 
* Balsam, or «any, . of | several: others | ais 


available. , 


1  putlo: of nematodes is-very vie wious, and the. 
usual’ methods: of fixation and dehydration’ are. 


> not satisfactory: for ‘preparation of. permanent 


-veuls most structural details required for identi- 


fi ication. The cleared'.worms can then. be. mount-,: . 
~edin ‘glycerin-jelly, making’ ~ on Hemiparss. 


: othanent preparations. 
a. Reagents: 
(1) Gl jeerin= Alcohol. 


‘ | Bthyl-alechol, 70%. iste il ee eee el 
fo Mix . and. ;Store in ‘a well _stoppered: bottle 
‘Solution is good indefinitely:. °° 

_ (2) ia With Phenol. a 
Bee POU aici cngtniesamanentieeenes 10 g 
Distilled Water. cscesssseeegeeees resi 
“Glycerin istdulevivivis ; _ 
Phenol (t elted crystiils)... are 
, (a) Bring water to boil and add gelatin 
_ stirring until itis dissolved. © °° 


(b)* Add. glycerin arid mix’ thoroughly. ; 


(c) Add ue phenol and mi thorough; 


ly. 
“@ Dinpenes glycerin-jelly.i in 10 to 25 ml 


quantities. Stopper: and store in “refrigerator. i. 


‘b. Procedure: 


(1) Medium’ ‘to large nematodes: that have 7 
been fixed and stored:in formalin can best be ., 
ial ‘ ‘a P 


-éleared after some of the cytoplasmic mater 
has ‘been removed. 


‘glacial acetic acid for 15 minutes. Then transfer 


as 


gg ee : a ga. through | the acetic nea because. iia e oe gO.% 
mountlnig ieava: the spéci-  Gasily. ‘Transfer them, through. 80% and 50%") 
uré'containing equal parts “ofthe: 


os Slycerin- -aleohol clearing solution.. 


: “solution: -or,,glacial-acetic: acid and ‘then. pre-: 
* served in 70% ethyl’ alcohol” are: realy’ to £6. 


a cation. 
-ceonthiner to carry’6 tthe, Gearing process. The. 


clearing process, is faci itated by using. a clears," “al 
_ing dish. that ‘is ‘similar in size to, the. worm. 36 


“amounts. ‘Simple. clearing: without staining: Tes | ve 
Refill the container’ with glycerin-alcohol for 2 


uA. 95m) | 


ae 7 0.5-ml i 


Wash: worms overnight in - 
_..funning tap water. Transfer the worms to. 


ethyl: alcohol, and they are reddy to go into es nae 


¥ 


(3).Nematodes that have been f ixed in in Ble 


directly ‘into the’ glycerin-alcohol clearing solu, i ab 


(4) Use a Han 


(5) Pour a considerable volume of _the ; 


7 glycerin-alcohol over the worms:., 


(6) Place. the. container in a 37C. incubator: ae, 


or 3 days, Sepenalng upon thes size af the. worms at 

to be cleared. - F teat 
(7) At thee end of 4 to. 5 days ‘all of ‘the e 

“alcohol. - -should: have, evaporated, leaving the 

worm «in. pure ‘glycerin. The-worm:should be |. 

cleared so‘that’.the internal structures. can be 

easily observed witha microscope. Pe 
(8) ° If the ‘worm “is to -be” riounied 


“plyéerin-jelly:- for: further study or. rete 


heat the glycerin-jelly i in.a water bath until the 
jelly becomes‘completely liquid. . 
. (9) ‘Transfer the cleared $ pecimen to a- clean 


aide: cover. with the glycerin-jelly, position the *. 


‘worm for optimum observation of details, and 

é carefully coverslip to exclude air... 7 
(10) Let. the slides stand’ until the glycerin: 

jelly liardens.. With. a razor.blade’ or scalpel 


-blade trim excess. jelly from around coverslip. 


(11) Seal. the preparation with a ringing 


7 compound such as a quick drying. enamel or" 


asphaltum. | A .second -application. will ey a 
insure that the 1 mount is well sealed... 


* (18) If the preparation becomes dataaeda or : . , 
starts to dry up,-gently heat the mount ina hot.” 


' water bath to-. -melt the glycerin-jelly pe 
"remount the worm. ee: 


““gédimentation met thod: and auapend the 'sedi- 
ment | in 10% for: 


8-8. Mot ting Heiminth Fees and Larvae: 
- Double Coverslip } Method: . “af 

“@ Reagents. . ayn, 

sa). Fe ormalins 10% 

_(b) ‘Mounting. « Mec 


nie “An y- good’ « 


mounting’ medium. such’ as ‘Permount, “Balsam, : 
or Clarite is ‘suitable. 7 ree eo : 


(2y Procedure: a ; 
(a) Mix. the’ “fecal "specimen irae 


. with. a large volume of. saline: and strain: it 
7 ‘through a° filter. made of. four-layers of cheese- : 
w sloth: ‘to remove: the larger particles. Pes 


.(b) ‘Concentrate, the. spedimen by: ‘the - 


(c) : Place a ‘small “drop. Ne thet vormalli: 


” ized specimen on. the cénter-of a 22 mm a aca 
coverslip, Cover the specimen with: art: 18 mm. 


round coverslip | ‘or a small piece of broken | 
coverslip... ‘It is not Significant’ so ‘long as the. 


“covering coverslip. is “sufficiently, smaller: than 
“pe the. first coverslip to" allow at least a 2 mm 
; overlap oniall-sides. * 


‘(d) Place. a‘ * moderatessiied ‘dbop of. 


mouiting ‘medium on the center of-a'slide. The 


~ exact amount. of medium : to, use has ‘to. ‘be - 
: determined by experience, 


-(e) Invert thé coverslips | 30. the ‘smaller 


one is down and carefully.place the preparation 


2 on the- mounting medium. — 
eS .(f) Dry: in. a ty Fon uritil the © 


ee mounting ‘medium has harélene 


; 
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*: (g) Properly prepared specimens will 


“Jast several months to years, : 


b. Glycerin-Jelly Mounts: , 
(1) Reagents: 
(a) “Formalin, 10 percent. 


.(b). Ringing Compound. Any fast drying 
ehamel or asphaltym. 


(c) Glycerin-Jelly. (with Piven ‘Abwin). 


oe 50 ml 


[CrK(S04)2". 12H20 
Distilled. water . 


seovstsieee 250 ml 


: 8/TM8-227-2 


rn 


ou 


‘Stopper and store in petrigetstor 
(2) Procedure: 


ice (a). Mix the fecal : specimen thoroughly’: 
* with’ a’ large’volume of. saline’ and strain ‘it 


. through a:filter made of Tour layers of cheese- 
“loth to remove the larger particles, = 
_-(b) _ Concentrate “the s 


1 August. 1974. 


Ae ‘Disperige the giyestin-jelly: solu> - 
“tion in 10 to 25.ml quantities before it hardens. 2 


: Bring: water a bail. and. add the: os ies 
“ch romium potassium sulfate. °-’ iy 
<< Stir: in. -the.. gelatin tintil ite is. 


“Add , the glycerin anil mix: thor- a0 a 


“mentation, and suspénd, th 
» equal volume, of. 10% 
‘~ specimen to fix for several hours.: 
~ (ce): Concentrate the specimen again: 
(d) Heat the: -glycerin-jelly: in a water 


: bath until-the jelly becomes liquefied. | *) 


"Bacto-galatin soy mmoninnynginnt cuaeees Siow LEB. 
- Glycerin... ra ariaenaad 
* Chromium potassium sulfate 


--(@) Resuspend. the: coricentrate in an. 


. equal volume of. Jiquefied glycerin-jelly. 


~-- (f) Return the material to the heated’: 
» water bath-until the’ mounts’ are prepared. Ifit-. - 


+, cools, the material will jell... 


(g). As.the liquid evaporates, replace the” +". 
- fluid lost with liquefied glycerin-jelly. About 
twice. weekly. over a. period. of 2° to 8 weeks: is _ 


_ usually: sufficient. ’ 


(h), When: the specimen basciiaa’ sus- B Ss 
pended in pure behead it -is time to 
prepare the slide mounts. : 

-: . (i) Thoroughly mix c the: specimen in the 

glycerin-jelly. 
(j) Transfer. about. 2 drops, of the sist es 

- pension’ to a glass slide. While the: medium. is 


still liquefied, apply a coverslip. 


. .(k) Set the slides aside at room tamper: > 
ture. until the glycerin-jelly congeals. With a - 
scalpel or. razor blade, trim away any. “excess. 


medium around the coverslip, 


(1) Seal :the mount with a: ringing: “a, 
compound. A second application’ usually i insures... 


that t the mounts ' are well sealed. 


éncentrate maa: ... |. 
, formalin. Allow the’ =... 


. 
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O-ly. ‘Prescitaiioa, The “diaghoatle stages: “of” 


intestinal parasites “are differentiated on the 
‘basis of specific: morphological. “features. which 


“commonly used -to distinguish species’ Of - ‘many . 


of the parasites are presented.in tables for ‘the 


~-microseopist’ 8 ready réference. The deseriptions. : 
: given, do not, include all.of ‘the morphological ; 
e teri: of thé. various stages;. therefore, 7 


s will be useful in some 


gigi ae, Some: : 
only, infrequently. OF accidentally i in man; how- 
“ever, their presencd is just as important as the 
", More’ common orgdnisms, For example, Enta- 
“nioeba polecki is rarely. found in human hea 
- ho ever, it closely:resembles Entamoeba histo- 
_lytiea -and’ Entamoeba coli, 
~ technician. is aware of its existence, he. can 


~ mistake: it for these - species. Likewise, several . 
helminth species of lower animals that occasion-' 
‘ally parasitize man are included. For exaniple, . 


Trichostrongylus .eggs-are easily confused with 


_~hookworm: eggs, .and:- , Hymenolepis diminuta 
eggs can be confused’ with Hymenolepis nana . 


. PRES. 


"SECTION, BPROTOZOA 


ee General Considerations: | 


- The intestinal protozoa of. man ‘belong to-° 
umebae: (Sarcodina), flagellates: 
tes (Ciliophora), and cogci- — 
dia (Sporozoa). In addition to the protozoa found - 
- _ strictly in the’ intestinal tract, the closely related ° 

» Okganisms: found ‘in the mouth. (Entamoeba: 

ging givalis and Trichomonas tenax) and those . 

found in the genitourinary tract (Trichomonas: 
- vaginalis) will be considered, With the ‘| excep- 


“fis groups: 
. (Mastigophora), cil 


tion at the coccidia and Giardia lamblia, -which 


Material in chapter 9 was adapted from 


+ Melvin, 1969. Morphology of Diagnéstic Stages of, ese 


” Parasites of Mart: PHS Publication No, 1966. 


” sprotoz0a; live in the colon;- 


“Ooeysts, and o¢vasionsil ly 


ithe. parasites, ‘listéd neue 


and -unless the’. 


_ b. - The -coceidia ae 


“pecan: ). differ. 
from the other protozoan : species’ in’--being..’” 

- obligatory. tissue parasites. The arovth ager 

can'be seeh ‘thicroscopically. The characteristics. 


in ene feces ‘and. are the diagnostic. stages. 

“Organisms belonging to the three othér 
doups have two’ stages, trophozoites’ and cysts, 3 
--in‘their life:cycle; except the ameba; Dientanioe:" 


” ba’ fragilis, - and the trichomonad : flagellates, 


* which are only known to. have ‘a. trophozoite 
“stage. Those living i in the intestine’ ‘are identi-., . 


fied -by the.diagnostic tropliozoites. and cysts -- 


that aye: passed in the feces: - 

die The features listed in. the “Tables of: 
“Differential Morphology of Protozoa are those 
commonly used for tdentifi ications, Not. all of the 


“4 characteristics listed can be seen ina single type... ~ — 
_-of. preparation. Features or structures that can | - 


. only be. demonstrated by special.tests or that are 
-very difficult to see are frequently not. included. 4 
‘e. Wet mounts can be either ‘unstained 


(saline or formalin) or stained (iodine, buffered . Fe 
methylene blue, Quensel’s stain,: merthiolate- Sas 


iodine-formaldehyde. [MIF], ‘or other: temporary © 
_ stains). Iodine is*primarily a cyst stain and is’ 

usually used to prepare specimens to be exam- 
. ined for protozoa. Buffered methylene blue and: - 
‘ Quensel’s stains are used to stain living tropho- | 
zoites, MIF Will stain‘ both stages, but the 
specimens are less satisfactory for Lacie rt . 
than for cysts. Scaled drawings of the intestihal’ - 
and closely related protozoa a are presenta: , 


9-4, Amebae. Biecies identification at: tra phi’ 
-zoites can rarely be made from single features, 
.such as” nucleus or cytoplasm, or from a single. 


_ organism, Several features and several: organ- 


‘isms have to. be .examined. Cysts. are less 
” yaeiable: and can usually be more easily identi- 
fied than trophozoites. Any time Charcot-Ley- 


' den crystals.are found, be‘on the alert for .° 


‘parasites, especially amebae (Entamoeba agtoe- 
- Lytica) and's some of the: nematodes. 


sporocysts, : ane passed. uae 


. “a ) Niiclewst: 
(2) ‘Cytdplasm: a oe = te dea Be 7 ee ° _{a)., Number present; pt ON Se Ge ae 
(a). ‘Appedrance’ wo finely: ‘granular, 2 .(b). . Peripheral, pn eae or. +) 
“toursely granular, or vacuolated. ; absBat. If present; “the distribution. of tt 

. ~ granules along: o nuclear, membrane is impor-. a 


5 _(b) Inclusions | = “erythrocytes, bacteria, ; ta nt. 
is : ate 1 rae pte) ~Karyoiome=i fom and size, -~ 2 
Je Lo ee “(@). Cy ytoplasm: - ae 
_ (a) Number present. rg ing - (a). Chromatoid - bodies present: or Pah ae 
‘. (b) “Peripheral chromatin— —present or. ‘sent, If present, the shape is important; "+ ae 
ts abeent It present, the distribution’ along the. "8 (by Glycogen—-appearance. : oe oe ee 
nuclear membrane and the size of ane. prannies: "eh (3) Size. Sizes overlap, but they can be used 
ee hay atl a asa “secondary, distMguishing feature. Size is. - °° 
— (e) Kayne eon and size." ‘the major criterion for distinguishing: Entamoe-, 
(4) Size. ‘Sizes overlap, but they cath be. nee = a histoly ytica from Entamoeba hartmanni. . oe 
as a secondary distinguishing feature. However, . (4) Shape. Shapes vary,. but they can be i re 


size, is’ “the chief criterion for distinguishing “useful as a secondary, distinguishing” feature. 


. » Table 9-1. "Characteristics: of Amebae_ as ‘Seen in Different Types of Preparations. (Prom, - 


- Brooke and: “Melvin, hace _ * yee 
st : : ee . ge  Unstained’ eae Tempoaiy Stan + Permanent Stains | 
a. a ee _ . todine Bitfered Methylene 
Characteristic : Saline - Formalin .° » (Cysts) Blue (Trophs)’’ 
Trophozoites © , : . 
‘Motility + —_ = — 
_ Cytoplasm . ° ; 4 ae : . 
appearances |. a _- * a. oe 
~ inclusions (rhe, bacteria) + * +. a oe 
Nucleus 7 +? safe + wy 
Cysts * : i = 
. ~ Nuclei’ Be ca oe — = . +. +, > - 
‘ Chromatoid bodies a , ‘ os +3 + 
; a er i Coe 
(vacuole e present) 


ayenete 


= a a — — 
1Quensel! 3 stain may be. substitited d for. buffered methylene blue. 
2Nuelei of trophozoites are visible in formalin- fized material, but ‘ate usually not it sufficiently distinctive. for species identification, 
1 Chromatord. bodies are more easily, seen in unstained wet mounts than in. lodine preparaticns. : 
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rphology of Amebae: Cysts. (Adapted from Brooke and Melvin, 
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enbamoeba | Entamovda | Entamoeda | Entamoeba | Hulobimaz’ | Iodanoeba | dtentanocha | tatanoeba 
_Matolytiea | aavtmannt | aol... [ poleaki* | onaua - | bhesehldt |. fragilis gingtoalts 


Poe ae Mas 


fault 


2 
6 
_G 
i 


rey prokably of animal origin 


Figure 9-1, Intestinal Protozoa and Related Species in’ Man; Amebae Iron-hematoxylin stain, 


sig X00 (Adapted from Brooke and Melvin, 1964, 1969) . 
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9.5. Flagellates.. As with smebie not all of the’. 


characteristics can be seen in a single type af 
preparation, and both unstained, and stained 
‘preparations are usually necessary. Nuclei are 
not visible in unstained saline mounts, but they 
can be seen in material fixed-with formalin. 


. sane a the ied feenuie can be seen m milion 


ne can. “usually be seen 1 easily f in faline 
-préparations. Quensel’s and buffered methylene 


: species, 


2 AFM. 160-48/TME- 227 ‘1 August 1974 


(: Shape, varies. Somewhat between 2 


(2) Size- —- varies i Baiween species, but. it is 
not a major cae characteristic. . 
(3) Nueléus: 
(a). Number present is important. 
-(b) Position of nuclei in cyst is impor- 
tant. 
(4). Fibrils. Presence of fibrils is signifi- 


blue solutions do not Stain the flagellate tropho- + +, 


_ zoites, When fresh specimens are used, tropho- ' 


zoites can be readily distinguished hy their 


chardcteristie’ motion in saline mounts. ‘Neutral 


red dye (1:3,000) will stain. the trophozoites: to 
some extent when it is added to’ the. mounting 
solution, Table 9-4 lists . the structures. or 


_.characteristics of both the trophozoites and’ 
1 that can be seen in different preparations. 
-Trophozoites. The characteristics used to . 


. distinguih trophozoites of f lagellate species are 
outlined below.»Table 9-4 gives characteristics 
that are visible in different types of -prepara- 
tions. Table 9-5 gives the diagnostic characteris- 


"ties of flagellate trophozoites and drawings of: 


them are presented i in figure 9-2. ; 
(1) Motility -— fluttery, jerky, or rotary. 
(2) Shape «— Varies somewhat between 
species. 
(3) Nue re 
(a) ‘Number present i is important. 
" (b) The appearance of the nucleus is not 


a 


commonly used as a major distinguishing char- 


acteristic. 


(4) -Flayella, “Although the number and 


location of flagella’ vary with the species, they ° 
. areoften difficult to see and count. Therefore, 


the number and location of flagella are not 
practical diagnostic features for routine idénti- 
fication. = 


(5) Special Features. Features such as 


undulating membrane, sucking disk; and promi- : 


nent cytostome are very important. 

hb. Cysts: The characteristics used to distin- 
guish cysts of flagellate species are outlined | 
below, Table 9-4 gives characteristics that are 


visible in different types of preparations. Table 


9-6 gives the diagnostic characteristics of flagel- 
late eysta and drawings of them are presented 
in figure 9-2. 


‘ 
* 
un 


9.7. Coceidia: 


9-6. Ciliates: 

a. Only one ciliate species, Balantidium coli 
(figure 9-3), parasitizes. man. It is also the 
largest protozgan parasitizing man. The tropho- 
zoites and cysts are easy to detect in ‘saline 
mounts of fresh feces. The size, shape, and _ 
motility of the trophozoites are readily recogniz-. 


_ed,. Although the -eysfS are not as easy to 


identify, they present -no real diagnostic prob- - 


‘lem. In specimens fixed with formalin, tropho- 


zoites can be somewhat distorted, but they are 
usually. recognizable, Formalin does not signifi- 
cantly alter the appearance-of the cyst.. ; 
b. . Properly stained preparations of. B. coli - 
are difficult to obtain. Itis of little consequence, 
however, as most of the structural details ean be 


‘seen in unstained mounts, Table 9-4: indicates 


the structures or characteristics that can be 


= seen in different types of preparations. The te 


common diagnostic chara 
Table 9-7. 


ristics are listed in’ 


- a. The species of egccidia that parasitize the 
intestine. of man belong to. the genus Isospora. 


(figure 9-3). The diagnostic: stages are often 


difficult to locate in. feces. They are easily 
overlooked because they are almost transparent. 
To see them, the lighting must be correct, and: 
the focusing must be done carefully. Table 9-4 
presents the structures or characteristics that 
can be seen in different types of preparations. 
Stained preparations are of little or no value in 
demonstrating the organisms, and unstained 


. Wel mounts are generally satisfactory. Iodine or .. 
- MIF’ -mounts ‘are helpful in. some cases. The 


diagnostic characteristics are listed in Table 9-7. 
b. The immature oocysts of Jsospora that: 


-parasitize man are difficult to distinguish from 
those of Himeria which parasitize lower ani- 
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required to make -a positive identificati 
; procedure for maturing coccidia ooeysts i is given. 
im pardgraph 6-5. Mature ooeysts of Edineria 


omals. Mimeria aa will be passed, out in 
y \ I rut 


feces when :man ingests them. with % 
tissue; therefore, pas eae are usual 


1 August 1974 _ 


os 9-7 
contain’ four spordcysts. with two sporozoites 
each while those of Jsespora contain two — 
sporocysts with four sporozoites each. Drawings . 
‘of the immature nd mature oocyst States of 


ee ae are in figu 9- 3. 


“SF 
25 


5 Characteristic: : 7 Saline ~ "Formalin - 7 (Cysts) _ <Trophs) ee 
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Flagellates a . wo: eo Se a he 


- * Cysts ; 


' Coccidia (Isospora) 


\ 
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Table 9-4, Charactefisties of, net Saceince ‘Ciliates, and Coceidia in. Different” t Types 


; of alias erom Brooke and ‘Melvin, 1969) ’ 


J ‘ain "Permanent Stains . 


oor ; 2 : “Temporary Sta § 


‘ lodine he naiical Red? 


Trophozoites om 4 da eh 
“Motility : j 
‘Shape oy 


++ 
etl 


: (may be ilorted? 
Nucleus 
Flagella 
Other Features? 

‘Cyits 
Shape 
Nuclei 
Fibrils ” 


+tH- 414 +1 
+++ $4. 


+++ Fit 


tl+ +4 4 


+++ 


-Ciliate:(B. coli) 9 


'. Trophozoites 
‘Motility 
Macronucleus 
Cilia 


ttt 
+ +44 


it 


Macronucleus - 


+ + +44 
+ + +415 


es Odeysts 


= 
(usually distorted) 


: V Neutral red. por in methacel solutions. 
athe mundulaies membrane of Trichomonas may not be visible in all cases. 


“Table 9.5, ile Mp of nen and. Related a fies Tpit (ge re Broke and 
Mab, i968) 


'y | 


~ Enterononas 


~howtinls 


Retortanohas 


bei. 


© Usual range, 


lO-15. 


Oe tet 


. Usual range , 
12: Ne 


4-10. 
b=) 
4-9, 
Usual 


§+ Fy 


oi 
tue Tange , 
7 fh, 


TAME , 


Poa 


SHARE 


Peat 


val 
Usual range 


Hour: 


-shaped Stitt, 
"retary 


leat” 


Jerky 


shaped Jerky 


ar oval 


reshuped Nervous 


jerky 


“WHILITY 


Poar-shuped "Falling 


} 


su alt 
L2-dds 


range 


Pear: 


shaped Servous, 


jerky” 


shaped Nervous, 


MUM 


if 


Not visible in | 
io, 
uistitined mounts 


7 


Not visible in 


—Unstiined mounts: 


Not visible in 


unstained siguats” 


re 


“Not, visible in 


ulistained mounts 


. Sot visible in 


ulistaifed mounts 


Sot visible ti 
unstained tounts 


R OF UCL 


3 anterior, 


Lin cytostone, 


“4 laiterab. | 


2 ventral, 
2 caudal} 


3 autertar, 


| posterior, ° 


| anterior, 
[ posterior, 


3-5 anterior, 
| posterigns : 


ae ¥ anterior, 
| posterior, 


j lS I/2 len nth ul body, 
-grouve, icTORS 


ii 


Prominent cytos tome extending 
Spiral 
ventral surface. 


Sucking i iis Wie * 
“M4 of ventral surface, 


One side of body Clattened, 
Posterior Clagellum extends 
free posteriorly or laterally, 


Prominent cytostone extending 
approx imately ue mata of” 
body. , 4 


rete sii ine extending 
length of body, Posterior 


_ directed Hage! Lum bordering 
undulating membrane ene” 


beyond. the: p poyten/ an margin 
af memhrane,.? 4 


Uidulat ing memb rane extends -_ 
about half the length of the 


body, Posterior directed 

Lage | Lun bordering undulating, 
membrane does fot extend is 
beyond the posterior murgin * 


of menbeiane.: 


* Undulating membrane dacs nat 


Trichomonas = $12, Pear: 3-3 anterior, 
ene range jerky | posterior, extend full length of the 
» 64: * body. oats 
Ot a practical feature far identification al species in routiay fecal ox ami nat Lons Mies. 
4 
% Pe 
Rcle (00 
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MESH ANE 


‘Ciilowastix 
hes LL 


i. 
“abl 4.6, Differential Mai at Intestinal and Hele ge ta ( 
trom Broke: cand Melvin, 1969). 


SPECIES. RON. 


interononas 


“ Hetortanonas 


Tntestinulis 


SPECT FRO 
+ AROGENETAL TRACT 


| Trichomonas 


1 


vavinalig " 
popes 


- SPECEES. FROM 
“Nout 


trivkonatas 


tenax 


oly. 
7 Usual TAMge | 


$1 
Usual range, 
el ; 


“bali! 


$10: 
Asual range, 


6:Bu, 


4-9, 


Usual range, 


4-7, 


‘Leto shape 
with anterior 
hyaline knob 
or "nipple" 


Qval or 
ellipsoidal 


Elongate or 


aval 


? 
Poar-shaped: 
or slightly 

leinon- shaped 


NUMBER oF wwe 


Adapted © 


“Not Visthle in unstained 
- preparations. 


Usually +. Not distinct | 
Uf unstained preparations. 


Usually located at one 
onl,’ ‘ ate 


t 


[-4, usually 2 lying at 


Opposite ends. of cyst, 


Vot visibly in unstained 


“MOUNTS. 


| 


Mot visible in unstained 


fiounts’, 


* Usual 


(ytostone K1th supporting fibrils, e 
ly visihle in stained pre: 
puration. 


Fibril 5 or lage! la Long tudinily 


“in eyste Oceasionally may be ® 


slightly visible in tel 


cysts. Deep staining. fibers or : 


nucleus, 


fibrils may be Sven’ lying laterally” 
ar obliquely across fibrils in 

lower part af cyst. Gy toplasm 
often retracts row i portion ol 
cell wall, : 


Resembles E, nana cyst.’ Fibrils 


or flagella are usualy not seen, 


Resembles ( Chi odastix cyst, 


shadow qutTine of e¥tostome. with ©! 
supporting fibrils extonis above 


Wav 


* 


Z-LZZ-SIAL.L/ 8P-091 


cn 
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‘Tetenomonas | Paighomonas | foienononas | . Chilomastiv | Glardia Hetortanonas 
‘vag lnalig conde hominte ' meantld |. lamblia inteatinalts 


Figure 9-2, testinal Prot and Blt speci | in Man: Pagelates Tron hatin 
stain, 1,500, — from Brooke ‘and Melvin 1, 198). . 


“ENG Sees 


a /Sr-090 Waw 


PL6L 3snSny 1 | 


o0-6 


i 7 et : Shape - Moly, Nuhberoftle + her ets ae ‘! 
: Bonin Og ee eee \. i 
7 Trophozoite 50-70. orhnore, -Qvoid wih taper Rotary, boring, | large, kidney shaped macronucles, as sic covered by spiral, longitudinal rows of i - t 
a Usual range, ing anterior end.’ °°. ~——1-small subspherical mireronucleus {immediately ~ Contractile. vacuoles. are presen, | a 
M05 © 7 * adjacent to thacronuetous. Macronutleus cision 
a or - *, visible in unstained pepttion as hyaline mass: 
Cyst A GSy Spherical or —. | large macronucleus visible | in usted prepara: Notromleus ad contractile vacuole are visible in yung 
th range, aval ; . tions as hale Mm aa In oder cysts, ner struct we appears granular... 
ay ne : reo. er, * “3 
¥) £ . € a ; & f ‘ a ike beg 
("Isospora species Cocyst, === —Ellipgoidal” §———Non-motile _ Mature oocyst contains 2 sy is with 4 seni : 
Abelard pe athe 5b 
hominis) ~~, Usual range os . es in 28, & 
Se Belly -_ a — I. bell: usval Seni stage: is inmate oogjst wih 
| -. Iinmature oocyst . 5S oo single granular mass (zygote) within. a 
hot usually seen 7 : ' ++] hamiig: mature sporoeysts, singly or in pais, ae usualy , 
Spine rr a ee passed in feces, Oorjst wal not vps re 
2 Sporoyst ee _ . ne ey | : 2 
L Bel 12+14y Run a . ie ye s te ae & | 
A, hominis - | ' 
14-16 ‘ 
14-16y, ‘: 
a 
—_ 
© 
No 
i . fh. 
f ; aE ae 
t ‘ | i ge : 7 
nit P 
/ a 
: Table ut Diet Morphology of the Ciliates ad Cia Spice Found in Stool ase. 
Specimens of Humans, ee La trom Brooke and Melvin, me | 7 ag 
\ , 
: $ ra) . ea os we : | . 7 7 o : ; : ” 


rrr rTrr ere ee 


fi . F 6 3 . 
lee eet ere somos ae ene estes s 


ae “qt 


“SECTION ‘cntaniins ‘ee : 


9. 8, General Considerations: : 


5s ao (flu ies)" The ignore ages "oe 


ae ‘helminths’ are more easily halves by most 
: ‘ay The’ di Gnguishing fasuuren of these 
b. 


oO se than, those 


= * they” are. mare > *readily “identifies 


-..ddmmature - = 
“', oocyst 


“Figure 9-3. Tatestinal Piede and Related Species in ‘Man: : Ciliates (roneheraatchtin stain. oy, 
..' *450.). and’ Coecidia (WUratajned, x 1000). {Anlapted from Brooke and. ‘Melvin, 1964,. 1968) : Poe 


& piace: ee body: segments: 


‘The “4 ‘common intestinal | helminths that: 


- “4 i , Bs feviete of, huirian: eta ‘ein Jinfecs 


oocyst... 


7 2% ; 
ae 
ye es 
-,¢ 
aa : 
ioe ey 
a= . 
* ; 
* : 
roe aor 
‘ ' JA 
‘oka 
’ ae 
: a 
Bed 
2 4 
og : 
nt i : 


1 


5 ie 


te, A 


iprogtottias); 


’- however, ‘oceasionally« it will, be: “necessaky , to 


- identify adult helminths.: ee eS 


'b.+ The eggs and- harvae’ “of intestinal’ hel- 


~~ ‘minths: aré best seen in unstained wet mounts. “_ : 
Neither. temporary nor permanent stains are. 


“needed to. ‘clearly observe. the eharacteristics ae 

that: are used: ta agent the. SBS.” “Those ae 

eharactéristics arex, >. *e 7 Pe 
Site ee Fa ee ae 2 ee 
(2) Shapese 600 So > a he Se 
(3). Sue. “of f deveoprint: when ‘passed in, 


Intestirial © Nematodes 
; Fount in- ‘Humans:. 


Nema pds: Cérimonly Found: in Hu: - 


Geogjrap ‘al ‘Distribiition: ‘B. vermi- ©; 
ny é cudaets, the pinworm or seatworm, is cosmopol- 


, ‘itan in Histribution; but it. is: more common ‘in .- 


” . cone 
om . i = : 
- - Figure.9-4: Adult’ Pinworm: Male and Female. x10." - wae ts 'S Ss, 2 ee 
, ‘ o 7 m= : : : zoe ce . , : 3 7 " , — *. 
Ss ie ® : 
oF a go : : 7 Rigg. thee Sake 
ce : P A . 
roe dsearia fu iis icoiten: et! pointed and fas three fleshy lobes arranged i in’ a 


7 (a) _Geagreiph ical Distribution. “Ascaris i is» ae 
—» witha dissecting scope. The-posterior extremity 
is tapered’ and: more f inely pointed. The posteri- - 
or extremity of the inale is Sharply recurved * 

Spek bearing two spicules on the i inner: margin of the - 
(b) . Adult Morphology This i. the. Tate. Pat curvature. Spontaneous: elimination of.the adult * 


worms ‘is. not uncommon. They are sometimes’ 


very. on and” dry. te i is meat ‘prevalent in 
“tropical areas, but it is a-common: al 
fe coolgr climates as;well: 


est intestinal: - roundworm. that infectsé 1an, 
_ (figure 9-5). 


ot Home 20 to, 45 2 ¢m: nbn Pradgkin and are @ ubsut 5 mm 


passed, they. are. “light ‘flesh near ety Fi 
relaxed. ze 


= (eanaorms), = 


Fully” mature females: measure” 


did quite . 
The .anterior -extremigy. is’ bluntly | 


ie ‘Adult ‘Morphology, “The ‘adiilt nce me 


‘sites (figure 9-4) are ivory White in ‘color, rigid, 


and bristlelike, with the posterior ‘third. ofthe ~ 


_-body’: attenuated and. ‘terminating. in a fine; 


_- rather sharp point. As with-most nematodes, the os 


male is, smaller than. the. female. The’ male is’. ss 
about 2 mm long with its tail sharply curved so. iy a 
“that its _ body” resembles: a: question. mark. The. Sa 


female i is: about 10: mm long, and usually mete Hes 7 


with epgs. 


triangular pattern when ‘observed: in end view. 


regurgitated with vomitus, and they sometimes 


_ actively “migrate from the stomach through. the 
" esophagus: and creep, out.the mouth or: nostrils. 


Any heavy-bodied roundworm. in excess of a : 


few: centimeters in length that is” * passed by 


; humans | is. almost certainly a _ lumbricoides. one 


te, 


. frequently ~ present «. 
as __infee! ted with As 


“South: Africa 
- these ‘paras 


aa 45F, whereas those, of A. dyodenale survive at 


3) Tr ich uris aaa 


(a) Geographical Distribution. Tittehiur- a 


BB (whipworm), infections are widely distributed 


v about the world, but they are prevalent only in. ' 


warm, moist; enpeee climates. The worm is 


onal hookworm.: 


“Figu ure 9- B. ‘Adult Ascaris Male and Female, U2 


- individuals ‘that | are ; 


fa 


. : thirds of the wornt' is slender and threadlike,. ’ 
whereas. the posterior one-third is. thick’ ‘and.:. 
~ fleshy.. ‘The anterior ‘of the’ worm is “delicately " 


‘but’ firmly threaded into. the: mucosa ‘of ‘ the 


cecum, _The male Measures 80 to. 45° mm in ig 


ened into: “a full. inde, The female. measures 35 ee 


“(by Adul phology.. The worms ( (fig- 


i. ure € 9- 6) are. ¢ whiplike in shape. The anterior two-. 


C suhiaa ae Trichuris: Male and Female. Pane 


* 


(4) Houk worms: 2 ’ 
(a) Geographical ‘Distribietion: 
ware. two species of. hookworms of tajor: impor- 
‘tance’ and. one Species of lesser importance to. 


-mah, Ane ylostoina duodenale (Old World), and + 


Necator. americanus: ee Bia are e hook: 5 


fe Aedodine ceylancicure, | is a \ hookworm that i is. 
2 normally -a “parasite: of cats arid: «dogs "but ‘is 
occasionally” found in humans. A. ducdenale ig - 
* found principally i in Southern Europe,. Northern 
: Africa, ot lee and Japan, Necator ¢ ame ericanus | is 


= _Amerien, the West Indies, and South Amerida 
'.“east- ofwthe +Andes;. as well as in Central ad. 
‘South@rn Asia, and Polynesia. The. 


yn of 


actor controlling the. distributi 


epes are: iquickly: killed. at: temperatures below. 


“There 


Sis’ temperature. N. americanus a 


» to 50 mm in length, The body is bluntly rounded * 
on the peterar end and ot, Sharply. curved. 


* ea So pte: F 


_onsidrably lower témperature; , A. ce ylanicuin. 
-is found in humans i in Southeast ‘Asia and Brazil - 


and ‘probably: throughout the~Far. East and” fe 


“elsewhere. in. tropical and: ‘semitropical, climates 
“of the world, In: some localities. ye is a very 
common parasite of humans, but» tts. range is. 


7 usually overlapped’ by A. duodenale. and N. 
‘americanus, both of which-are more frequéntly. - a 
found in man,’ “even in oe "where A. na es 


cum is most. common. 
-(b). Adult Morphology.’ 


tapering: to both’ ends. fey range’ in length 


Of 501 mm. inwidth. ‘The males: are e slightly smaller 
fin females, ‘and. they. nave 4 sapulstony. etre : 


‘Adult “hook * 
*. -worms (figure 9-7) are fairly’ stout,;.gently 7 ,. 


2: 1 August 1974 |, 
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~ : Figure ‘9-7. Adult Hookworms: Male and Female. x10. 00 ow 
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~ odenal and Non dimeric 


neni 
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S Bosal ray 
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zi onarttey UU 


Spices Ne s 


nd Cn Bure of stim oii, Anite 


cans Ri 


Fin, Leeivibee- 


i 
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my 


“Boise Le | VA ' a 


Sabie 


a ae 


.-” Huceal, capsule’. 


we 
Lidl tnt 2 


Vulva 
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Copulatory, spicules 


) tn posterior hulf,, ° 


oo 10; Fle, wok ig 


_ |: Anterior end conginues 
in same.curve as body.. 


» Four conspicuous. curved: | ¢ 
|. - ventral, teeth, ae 
|. small teeth deep iM, 

capsule: ok 


- | Same-as A, duodenale’ § 


‘the ait “Large: Tet 


cat the anterior, ae 
| oF mouth, below or - 


| behind then on each 
| side tubiied i 

‘the middle. a there 
Heds avery: sal. 
the: tip of which: is . 
| visible below the 
The oral | 7 
“/ aperture is trans: 9. | 


| tooth, 


large-one.°1 


ee 


Dorsal ‘ay Uiviterti 
«distal third, each , 
division ends in thrée: 


tigitations, (tris 


partite). 


: Two halt ike Spal 


Pog 


capatatory biRse ig =P 


| very-sinilar to A. base, each division ands 


adele 


ry 


1 Similar to he 
/ duodenule . 


ue Sinitar, to, he: oe 
| duodenale. oe Me 


Sy ty 


ca} (olpartite) ete 


ae es 


|. Snicuk 8) ee it tii 
[into ‘bard | 


| in salon iit 


; | ie ij Female, - 
‘Antérlor. ‘end: stm 


‘e reflexed dorsally. 


|: Two Vontial Sailr: 
") plates, ‘tig poorly. 
i | developed: dorsal plates, 


one median dorsal: tooth, 
and @ pair of short 


mM cma ore 


. [eee lancets ‘deep : 


neésit” ray ‘inter if 


in two digitations . 


Tae tie le 


FEST ysnaay 7. 


ones 2 


a. t 


=a ope a ie - a ee 
a a oe 


ae 


“Cases 
“States: S. stercoralis is et 
__ Coast ‘of Florida, Loitisiana, Mississippi, 


Alabama, 4 ee 
. (b), Adult. Morphology. Strangijtoides has 


demic along the Gulf 
and 


a complicated” life cycle, It can have a free- living ~~ 


_cycle-or a parasitic eycle. In the parasitic cycle.” 


- there. ure only females, no males:. The: adult . - 


» parasitic female is parthenogenetic, (produces 
viable eggs without fertilization by-a male). 


merinmmicmmaanaaredd W800 ar ac both=maleg ‘and= females-i in«the- free: Caan Sagat tee ar 


“living. stage. The parasitic female (figure 9-9), 
inhabits ‘the mucosa of the small intestine. It. is : 


“typically filariform, measuring: about 2 mm long 
by 302 wide, The esophagus is approximately : 


one-third . of the total. body length, continuing 
‘into. the midgut without. a bulb: 
“quarter, is more slender than the rest of the’ 
body; the-anus ig located a short-distance from _ 
be pointed tail. The free living thale,and female 
‘are rhabditoid; the female closely resembles the 


 rhabditoid larval stage, and. the: male is about, . 


‘ 


0.7 mm long by 40 to 50 microns in diameter. ae 


(6) Trichostgonqyls: 
- (a) Geographical. Distribution: Triche: 
ee is considered an incidental parasite of 


-man as ruminants are the natural final’ ‘Hasts of. : 
the parasites, However, Trichostrongylus sp.are” 


‘found in man-in many areas of. the world, 
including. Africa, [ran,- Traq, India,. Armenia, | 
Siberia, Indonesia,-Japan; ‘Korea; China, Formo- 
ao Austrailia, and. occasionally. the United 
2 Sti ites, In- fact, T. orieutalis is more commonly 
found ‘in man than in other: animals in 2 

"and Korea, -- - 
, Adult Morphology. 


wilh 


The worms are. 
oie ie ‘live. . They adh a eed of aires . 
10 mm, and they are about 75+120 microns wide, 


A buecal ‘capsulé, -and. dental apparatus is 


The males’ hive a relatively large — 


pee é lacking. 
: In’ ie female. the nies 


_fopulatory bursa.. 


- : the | anus ceed a near the Gaeta “extremity. | 


@ 
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ri pair found i in Buropé. I In ‘the » United cee 


The anterior 


Re 


ee "Strongyloides . 
: Slarceralis. fl}: 
(Parasitic female) : 


cereus | 
wisi fue | A 


’ 


Figure ‘9-9, "Parasitic ‘Adult Female Strongy-" 
rae stercoralis. x75. °. 
:* Nematodes of: ‘Other Animals Gecasional- ; 


: iy Found in-Humans. ‘Humans are occasionally __ 
.. infected with.a parasite that naturally infects ” 


othet animals. When'a human is infected with 
an animal* parasite, it is known. as a zoonotic . 


infection, and the parasite is considered to be an 


incidental parasite of humans. Some of these |: ~ 
parasites -have a limited: geographical distribu- 


., tion, Whereas others ure quite widépread. It.is | 


flecessary to be ‘aware of such parasites and: 
always-be on the alert for. them. 

(1) Ternidens deminutus. ‘The natives. of . . 
Southern Rhodesia, Malawi, and Mozambique ee 


: are frequently found tobe infected ~ with . . 


Ternidens deminutus, The parasite resembles a 
sneokvorm but the bu iceat gapsule i is terminally 


range... 


‘ microns, whereas the. _maximum size. of: hook-* | 


~. Trichostrongylus; 


’ 


slocata : 
~ inside by a double | row of stiff bristles. The eggs.- 
E distinguished from’ hook-' - | 
; _worm' “eggs: we ecause . they 2 are larger. : 


“Of Ternidens. can? 


Trichostrongi ys. “are: -within the: _same -Size- 
ORES | average 84, by 51: - 


Ternidens.: 


‘worm: is ab 


“necessary differentiate Ternidens from 


_darvae of Trichost» ongylus as seen in figure 9-10 
_chas a a te bead-likée knob on the tip of its tail 
that is 


0 by..40 microns. When it. is” 


the eggs can. be hatched ‘to’ 
- obtain the rhabditoid’ larvae. . The rhabditoid 


ot present on the larvae of Ternidens. 


iand: the bueeal. ay is 5 guarded on: nthe > ‘ner u : yo 21: 
- making them easily distinguishable. pone < ay 
. (4). Capillaria. pedeosates G heaticn is. a - 


- a of ‘the: ‘liver of. cae espe se og . 


_ “rodents. The female worms pass eggs directly. 

into the ‘livertissues, causing: fibrosis. As the:.. 
‘liver, oo ¢ 
_ considerable-damage results. To’ make a positive —~ 
diagnosis, a liver biopsy must, be. performed to -_ 


worms and eggs’ accumulate in‘ “the”! 


"recover the worm or the typical eggs. Morpho-*' 


~'(2) Physaloptera caucasica. P. caucasica: is. . 
the only species of the genus Physaloptera that. 


wold -known: -to--parasitize *-mdn:It~isa~natural 
“<parasite of some. monkeys: It has’ been reported ’ 
- from \man in -the Caucasus, : tropical Africa, 
* Southern. Rhodesia, Tiidia,. Panama, and Colum-: 


bia. The adults resemble ‘young ascarids,-from - 
which they can be distinguished. because they | 


_ have two - 
2! processes, | 


dips, each provided ‘with | dental: 
e eggs have thick, smooth shells, 


~ and they are fully. embryonated. when passed in ; 


‘feces. They:measure 44 to 65 microns by 32 to 45. 


 microns.. Infertile’ Phy ysaloptera eggs resemble 
fertile decorticated Ascaris. eggs; however, 
fertile Physaloptéra eggs contain a fully devel- 


: oped: larva, whereas Ascaris eggs never contain 
* alarva when’ Passed in feces," ‘ 


(3) Capillaria philippinensis. C. padi 
nensis is-the- only intestinal capillarM known to - 


.parasitize man., Severul thousand: cases. have 


* been reported, all to date from the Philippines. 
“The small adult worms measure less than 5 mm. 


They. are found embedded in. the mucosa near 


-the junction of the large. and small ‘intestines. 
The ‘males have caudal alae and long, nonspiny 
“-gpincule sheaths’ In the females the anterior 


“half of the body contains esophagus and esopha- _ __ 


geal -gland, and the posterior half contains 


' . intestine and reproduction organs. Females are 
' . reported to produce ova with shells and embryos 


* without shells, as well as typical bioperculate . 
- eggs resembling Trichuris eggs. All stages of 


. development ‘are found in man, and all stages 


-*have been recovered from feces. The eggs.of T. . 
“twice as long as the rhabditiform larve 


.- whereas the bidperculate- eggs of C. philippi- mney. lack - the. bulbed configuration of 


o.. 
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trichiura, measure 50 to. 54 by 22.5 microns, 


logically, the eggs aré similar.to those of..7. 
trichiura. They measure’ 51 to 61 by 30 to 85. .-' 
microns, which is slightly larger than those of T. es 
trichiura.. The eggs of C. hepatica. are more. 
..barrel-shaped, and the shells appear velvety 


becausé ‘ they, are finely pitted‘ with minute - 


recently. eaten infected liver. , 
& Diagnosis: * 


(1)": ‘The usual diagnostic. sues ‘of these 
nematdes ¢ is-the egg, except for Strongyloides :— 


stercoralis, in which the first or second stage 


(rhabditiform). Jarva, is the usual diagnostic — 
stage. ‘Occasionally rhabditiform larvae of hook- - 

., worms .are presént © _ 
distinguished from™ those. of :Strongyloides. 
‘Hookworm-like: eggs recoverd from patients 
who have been in areas where trichostrongyles, . « 


in - feces. and - must’ be 


or. Ternidens are. prevalent in humans have to 


‘be carefully examined and measured. to differ- 
- entiate between hookworms, Trichostrong ylus,: 


and Ternidens. 7 oe 


(2) The. rhabditiform. ‘ervie of hockworm, a. 


* Strong yloides, and Trichostrongylus (figure 9- 


-pores:"The’egps™are ‘occasionally found”in’ the~ 
feces.of human patients. Do not confuse them ~ ; 
with T. trichtura. The presence gf the eggs in; 
.. feces doesnot mean that the patient has C.- . 
“hepatica; it’ only mearis that the eal has 


> 


10). are differentiated by the ‘length ‘of. the. . 


‘ buceal cavity, the appearance of the genital — 


- féces, or they can be obtained by culturing 


specimens containing eggs or rhabditiform 
larvae. Filariform. larvae differ from rhabditi- 


form larvae in size‘and in the appearance of the 


esophagus. ‘The: filariform larvae -'are gbout 


primardium, the size-of the esophagus, and the | 
““appearéince. of the tip of the tail. In rare cases,, 
. third stage (filariform) | larvae. will be found in.. 


“tail and the length of the esophagus. , 


o 
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vand’ have. as ‘many. § 4,000 proglottids. D. latin - 
: ,: isa common parasitdin ‘parts of Sahat Russia, 
- Japan,. the. ce ines Austre | 


ny ca, and) 


* tapeworm” that: intects fran. Tei is le ‘about’ 
woe dB. feet. long; ‘“ but_it:can be. up. to-75-feet Jong? 
re_are usually 1 000 to 2,000 proglottids. 7 
sa ginata. As Widel y known as the beef tapeworm | 
-because cattle’ are. the -normal 
‘hosts... It ig. distributed worldwide,. but is ‘most 
"prevalent in countries of southwestern’ Europe, 
_ Africa, and South America.’ : 
(8): Taehia solium. T. liane is found in all - 


3 Boe Ameri. F 


iritermediate. 7 


. 


_This ig common ..°- | 


It is occasionilly + 


: € haren, 
“been found ° ‘most: "Frediiently in Inimans: ‘from 


_ European ‘countries, North America, . the®-An- 


two sets ‘of gehital orgaris which open into twq. 
th ——ee 


“areas, of the\world- -where people ‘eat, improperly . 


_ cooked pork.) Man i is the only definitive host: for 
“the adult’ worm, -and:‘swine are «the: ‘usual 
vl ntermediate: hosts. The antérior part, of the, 

~~. strobila is filiform, and the proglottids, dire much © 
~ wider | than . long. Gradually the *proglottids .- 
become square, ‘and the last of the proglottids - 
“Banga from? ‘square, to ‘oblong. Frequentty 


oe several. worms will be’ prossnt. and ‘occasionally, 
many awill:-be present, 3 vue 

(4): Hymenotepis na na. H. nitna ‘is ‘found all 

“over the world, but it is most prevalent i in warm 

climates, _espedally, where the-summers are hot. 

It, is:common in Surope, Russia, Latin America, 

India, 


and the southern United States. Hy nana 

commonly - found “tapeworm in 
@ parasite is known as the dwarf 
man; however, rats and mice are 
c dleo accoptable hosts.’ ‘The worm * 1s about 2 


aut : 
inches rai but it sometimes has as many as 200 


_ proglotti : : 
b. _ Cestodes of Other Animals. Occasionally 
Found i in Humans: ae: a: 


(1) Hytnenolepis. diminuta. 

‘is a common.-parasite of rats, mice, and other 
rodents; therefore,.it is Commonly known as the - 
_ rat .tapeworm: “It ‘is , oce: ionally found 
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This tapeworm + 


“and* India. The other species, B. mucronata, a. 


' -tilles,. the Philippines, China} South: ‘Africa, rand, 


\ 
Australia.’ The individual proglottids Fesemble 
pumpkin seeds i in shape, and e ch one contains 


~genital pores. -situated opposite- each other-in-the- 
middle of. ‘the. lateral margins. The gravid. 


~proglottids are passed: singly or in short chains, 


‘and-sometimes they % itegrate ‘leaving. 300- 


_ 400 eee capil: cach! of whieh contains 5-15 ’ 


cggs. : Ae 


. °(8) Bertiella. Two siadlas of Bertiella a ae 
been found in humans. B. studéri, &parasite of 


anthropoid ‘apes, has been found in humans, 
usually. children, in the islands, of “Mayritius, 


Sumatra, Java, the Philippines, the West Irftlies) . 


parasite of monkeys and thimpanzees, has ‘been 
found. in humans in Brazil, Cuba, ‘Argentina, 
Paraguay, and once fromm a child in the United, ° 


_ proglottid type as is Hyménolepis, The uterus” 


extends across the width of theé proglottid 
between: the excretory canals. The genital pores 
alternates positions from one proglottid to the : 


next. The wide, egg-filled proglottids are: usual- 


- ly shed in .groups. The* eggs are frequently ¢ 


discharged: ‘before. the gravid proglottids AE. 


i expelled. The eggs, somewhat resembleé those of 
De caninum, 


but ‘the inner shell ‘surrounding 
the embryophore i is bottle or flask euaper ne 
than spherical. . . ; 

(4) Inerm icapsifer ndaneeanensik This 
tapeworm Js primarily a parasite of wild rodents 


“in East .Afriea. In that drea it .is” occasionally _ 
found*in humans, but it has spread to other °~ 


‘ aregs of the world where its rodent hosts'are not 


- presént. In those areas outgide of Africa, which ; 


» humans, usualhy children under 12 years of age. © 
( “has been reported from: humans in most areas ~~ 


hum 


include Cuba; Madagascar, the Conioros; Mauri- . 
tius,. “and Venezuela, it .is “considered: to be-a 
ti parasite. . ‘The Strobila. is’ long: and, 
der, measuring, up to 40 em seh oe 


ea, oe 


“States. Both of these parasites are-of the short, a a 


-. 


het : 


5mm: SALES, 
* . os : 


FE 


segments that are filled ‘with ¢ egg capsules are 


.. longet: ‘than. wide (3:mm by, 2.5 mm). The genital - ~ 
_.-. openings are unilateral, ‘situated: in ‘the. middle se 
“i+ offthe lateral. ‘margin of the: proglottid. The” - 


uterus develops. in the whéle of the proglottid, 
- gradually breaking down until the-proglottid is 
yenerally filled with egg: 
caninum, 
‘175 egg capsules, each containing from 4 to 10 


a 
Frc oes ~oncliameter- and. they contain: a-hexacanth-embryo ~~ 
. that measures. 


_ (5) Raillie 


rodents or monkeys. ~Members ‘of the genus - 
’ Raillietina are difficult to differentiate from 
-Inermicapsifer. Raillietina does have an armed - 


‘ rostellum as opposed to Inermitapsifer, whose 


ae ~scolex” is’ unarméd.- Also, the genital pore ‘is 


; situated in the’ anterior. third ofthe lateral |: 

“margi n of the progiottid of Raillietina, and it js - 
sin thé middle-of the lateral margin of. Inermi- 

\ 7 “capsifer. Both Raillietina an Inerquicapsifer 


résemble Dipylidium - in that the gravid pro- 

° containing ‘several eggs: The eggs aredarge and 

ovoidal, and they contain’ a hexacanth embryo. 

ca The cases found-in-humans have been mostly in 

‘children, and, they have been reported. from 

“@ ae and Eéuador, , ie 
> Diagnosis: 


a) In certain of the cestodes, (Hymenolepis: 


eS nana, Hymenolepis diminuta, and Diphylloboth- 
rium latum), the egg i 18 the. usual diagnostic 


. stage. In other eae! (Taenia and Dipylidium. 


we caninum), can: be present in feces, but 


. proglottid¢ 


' 
™ 
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- idee ‘than: ‘Tong Hose -in the ‘middle ofthe * 


“1 'strobila are almost square; and the gravid — 
) a ‘resemble the odes: of the hookworm, infertile et 


“and. the ~ spegies .¢ain’ be: identified - 
.. ¢haracteristic. ippearanee (figure g- 13)? ‘of 
_proglotti¢ 5 : 


{ apsules similar -to Ds 
‘The proglottid. i is filled’ with 150 to, 


* eggs. The &ggs are about’ 35. to’ 50, microns. in; 
about 11° microns in: diameter. | 
: tina. “Parasites belonging to’ the. 
“genus Raillietina are _ occasionally found in. 


_shumans., “Most. of the species that have been: - 
found in humans are normally parasites of’ 


_ glottidg disintegrate into. egg capsules each - 


Japan; Formosa, Thailand, Indonesia, Australia,” 


as illustrated in figure 9-13 are’ the”: 
usual diaediogine stage. Pace in the case of D... 


-. (2): The- iene eggs. ‘of D. en can! } 


or “Paviagaiti in as westerman 


porticna of the: chain of prog “lotti 


(3). ‘The e pes ‘of 
Toate: soliam are iden l. 
teristic eggs are foufd, report them as 
. Species, ",The diagnostic. stage. usually. recove Te reid, 


Taenia Saginata - 


- however, ‘is. the gravid proglottid: rather. than. 


thé ‘epg. Broglottids, either-singly or‘in’ “short ae 


chains, become detached from the strobila and 
inate proglot-. \. 


are pagsed - with thie feces. T. 
“tids occasionally Thigrate oyt of the anus 


"independent of defécation. Specific .identifica- 
“tion is baged.on the ' ‘number of lateral -uterine* 


branches. in, a gravid progilottid. A. gravid 


proglottid of, T. sagindta. has 15.to 20 lateral... 

branches on each side, while T. “soli has only 

7 fo 13 branches. They ean be'seen.in: uncleared - 

_ segments, but they are more distinct in stained 7 
‘cleared proglottids. Use. a.- Hand: lens or 

necting scope to observe the structural details . 

s seen.in figure 9-18. Less frequently under’ - 

ordinary cincumspances, ‘butt: ‘quite often after. 


roulments Seolgces (figure 9-13) are naa 


y Dipylidiuy canin wm. is ise 


the scolex will be obtained ‘for diagnosis... 


(5) The. eges of. the six most common ‘ 


“rather than eggs in fec al specimens. The: ges 
when found, are usually contained in packets, or. 
capsules. of 5 to. 15 or more eggs. In rare cases, 


“on” 


cestode: parasites found i in humans are described: 


in table 9-11. Graviden 


‘described in. tables 9-12 and 9-18, respectively. 


Denwitae of the’ egies dre presented j in figure 9-. 3 
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7 A ener Found in Humans: _ 
- Sehistosomes (Blood Flukes): cae 
a ee (ly Sah istosoma : MA RSONE, This “organism,: compared, with ‘12: gen ‘threadlike and has ‘an ie 
, also known as’ Manson's blood: fluke, causes the: anteriorly, located ovary, The outer: surfaee of 
‘disease pou & known as s Manson's ichistosor,: the’ adult S, * ‘mansoni q B coverd ‘with mins 


: aeneey papilla 


ely. 45 to Bo ‘microns wide It is 
unded at the anteridr end with a. 
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- Male. and 


, and: the gynecophdral . canal. There « are - 
2 “testes i in the inale S.ja 


When 
a rans- 


‘Appropriate’ ‘concentration | tiaras stich’ * ‘as 


sedimentation or acid-ether-formalin concentra-’.. < 


tion,. are | Pecommensed. Complement fixation: 


'  amallar than: the exes of: the other species of = 


site is’also known a 


‘ schigtosomes, ‘They: meifsure. -about™ 70: to. 100.: 
microns onde: 45 to id microns. You: a 


3) Scaling haematobii his*:par 
s the vesical blood fluké. The: 
. disease caused by — Rdematobiyn i is sometimes 


_-) galled -vesical . schistosomiasis, , schistosomiasis.~" 


“Figure § Nd : “Schistosoma. manson 
emale.” 10, aie , 


(2) Se histosoma Jjaponiou hi 


_, frequently referred to ~as the. Oriental . as 


, fluke. S. japonicum is restricted to ‘the: Far 
- at-the “posterior extremity... The posterior. end 


" East:* Japan, China, Formosa, and -the Philip- 
“pings. 
horses, cattle, its, y and mice 
sfOsla, een i 


eservolr 


“Cun is, 12 to 20 ini long, The ihagumcnry né 
» “tyberculated, Hut it is. covered | ree ‘mit 
spines, especially” in the lo 


: 


: = ‘larger than S. mansoni. The: male S. 
—mansgojti has :six’ to nine ; testes, The’ male is 4 


mm ‘Lies; . bat ‘in, the female,“ the ‘tuberosities care’: - — 
"usually ‘confined.-ta the extremities. Eggs. are.) + 


Many monet nel oes. cats;. - 


‘haematobia, ifrinary bilharziasis, or. schistos ee 
“mal ‘hematuria, depending upon, the. feographi..- ae et 
‘cal Jocation” where “the a§es: are: ‘found. Tha” emt 
, disease is: widespread i in Africa and: ‘surrSunding.- oO 

, islands,. Occasionally, cases have. been-found in °": 


Es the! southern tips, of Europe: and” Indiax Man i Oe ee: 

the only’ definitive host for S. haematobiim,” cree 
. “sand, snails of*the Genus, 
: a common intermediate ha 


ins. aré the most. 
3, Morphologically, eo 2 
- haematobium, closely . ene So mansoni; ee 
“however, “adults of S. haematobiiim are. slightly Eg a 
 haematobis 
um has. only: four. or five: testes, where: as 3. et). 


covered’ with. ‘minute integumentary ‘tuberost: oe. 


usually laid. in..the blood vessels of the urinary, | 
* bladder’ and: -passed ’ in’ the urine, but they may". 7) 
~ be passed in feces’ too, The éggs dre 112'to 170 7 = 
rhicrons.long by.40'to 70 mierons wide. They are. : - 
spindle-shaped, ‘rounded anteriorly, and, coniéal - 


terminates in a pointed.’s égp is . 
sae abana has a cs transparent shell, “and 


ry | for S: haewiatchi um, 
Ob. Liver FLukes. 


Unlike the’ scllvesionts : 


FE 


a . Fa ae 


AFM 16 0-48; vis 
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1s f = : a 


¥ 


. fake). However, 
: | ssed in this section is-ine 
eT) MOFC is leatned about them. 


the 
are the e definitive eke baie sni 
‘the F 
hosts: The 


‘is’ yellow brown and-has.an operculum, Eggs of 
SF. hepatica are impés ible to differentiate from: 
\ Ahose. of Fasclolopsis - » buh “therefore, you 

Should _rcBort “them as “egg marphological ly. 
aa resembling the Genus Fasciola and Fasciolop- 
sis” The only way for you to positively identify 
+. the parasite as F. hepatica is to recover the 


will give you a positive identification because F’, 
buski > inhabits: the intestine and not ‘the bile 
ducts. False fascioliasis occurs when’ someone 
ingests. liver dnfected- with F. hepatica. : The 
"eggs are then passed in the feces of the person 
‘eating the liver. This ean be ruled .out‘if the 
% patient i is kept ona liver-free diet for: ‘B days or 


3 :prebably. has a true infection,” ... 

ae eB) .Clonorehis sinensis: Co 
n as*the Chinese liver fluke. There are 
“several authors who feel that the Genus Clonor- 
‘ _ « chis has characteristics sufficiently. like Opis+ 
tes Mae 3 thorchis . to Rene the sheciés si 
“Therefore, you may. sce the 
ssinensis” used’ in some 
This is “the most important, liver 
Deb of ‘man;in’ parts of China, Japan, 
Formo sa, and Indochina, - -There ig.no evidence 
that tfe infection has become esta plished jn any 


+ ferences. 


region’ outside the China Sea-area. Frozen fish : 
‘and dried or pickled fish shipped from endemic - 


. areas probably account: for infection-in persons - 


is found. Th ! 


+. worm lives i in the: bile pasuges and occasionally 
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interest. in a sages A 
sing rapidly % uy 


The sheep, liver fluke ae 


‘United Biter: Tenn eee and, “pattie : 
uils belonging. to. 


is one of the ee roduca ‘by: 
‘ahelminth ‘that infects: man. It is oval in shape i 
“antl measures about 80 by 150 microns. The egg 


= 
G 


“typical F. hejyitica, eggs from ‘uncontaminated - 
bile collected, by ‘the attending physician. This - 


_ more, If the patient continues. to pass: CRBS, “he 


nr is -. 


ERSIS under | ; 


. areas in the Orient...D: dendriticum 


in the pancreatie duct. It 


The worm has large branched _ 
situated one behind the other in- 
Laboratory 


5 mm in 
_ testes -which are 
‘the posterior..third: of the hody.: 
diagnosis ds basetf on the TECO' 
‘eggs ‘from feces. The eggs ‘are 


* rimmed exténsion of ithe she UJ They, have: 
moderately: thick, light yellow-brown shells, and . 
ney measure akput 29 microns by 16 microns. 

; (8) -Opisthorehis felineus. O. felineus: Is 

widely distributed in cagtern ind. southeastern 

, Europe and Asiatic USSR, and it is reported to - 


* be.common in.Vietnam: The worm ‘is smaller 
_ than Clonorchis (10 mm by.2.5 mm as compared 


with 20 mm by 4 mm); otherwise, they are very 
similar, The eggs of the two worms: are also 
_ very sitnilar. They are slightly narrower than -- 
those of Clonorich is: The egg of O. felineus is 
30 microns by poe ‘microns, whereas that of C. 
sinensis is about 29 microns-by 16 microns. A- 
‘sngil is the first intermediate host, and cyprinid 
fresh wyter’fish are the second intermediate 
“host, “In addition to .man,. many, fish-eating 
mainmals are. infected. Clinical aspects and, | 


»“diagnostic procedures are essentially. the “same 


as those of clonorchiasis.. \ ‘ 
S (A) Opisthorchis viverrini. O. sien is ° 
closely related to O. felineus’ As many§as 75 


percent of the people. from some areas of 


ites 


infected with the parasite. The eggs are slightly 


smaller than those of Clonorchis and O. fell-. 


neus. They measure 26 microns by 18 microns. 
It is very difficult to differentiate the eggs of 
‘Clonarchis,« Opisthorchis, and the intestinal 
fluke Metagonimus from cach other. — - 

- (5) Dicrocoelium dendriticum. D. dend riti- 
cum is a,parasite. commonly foufid in the bile 
duct of sheepeand other. herbivorous animals. 
The parasite is widely distributed in Europe, 
North Africa, Northern: Asia, and some other 
has fre- 


“quently been reported when actually the patient 
-* was not infected at all: This happens quite often 


who have néver visited areas where the parasite “© -when: people eat sheep. liver that has been 
; gare many reservoir hosts for this - 


‘parasite, includkng ‘the dog and eat. The: ‘adult ; 


infected with hie CBES, which: are fib Beeeed) in 


the nen eee infect man pane 18 pfroquently 


‘ 


; sa flat, ‘transparent, e 
“flabby werm that is Somewhat spade shaped, It - - 
is Felatively small (10 to 25 mm in length by 3 to ; 


ry of typical’ 
all and ovoid... 
with a distinct opercuJum ‘that » fits into a | 


‘northeastern Thailand have been :found to be. ” 


a repor ted form comipe: Apia, and ’ Africa. The 
"epg are asymmetrically ovoidal, thick-shelled, : 
_ dark brown in’ }qlor, ‘have. at broad convex 
operculum, and miasure 38 to 45 microns bye 22 
“to 30 microns. They. co 
um wht passed in “the feos of the definitive : 
host. °° ®. Ys 4 


ee _t_Igtestinal. Flukes..-L7 this-cou ntry,- intes~-—n 


tinal flukes are of little. medical importance.’ 


Th 


eertiin. “beul ‘ a 
serious. emedie I oroble. ‘betause the pre 
: Animals form i larger reservoir of infection. ae 
“! Best ° ‘example of this is Fascivlopsis bushi i 
southeastern Asia, where -it is a common 
parasite of pigssand: humans. “— 
(1) Fasciolopsis buski, This fluke is called 
the, giant intestinal fluke. It is most common in 
“+ India, China, and thé southwest Pacifie. It is 
found in man, swine, and occasionally in dogs. . 
Fasciolopsis buski, is the largest and best 
known of the intestinal flukes of man. It 
measures over an inch in length and about a 
half inch in width. ‘The worm is leaflike in . 
appearance and has a spinose integument. The 
- ventral sucker (acetabulum), located near the 
“anterior end, is three to four times as large as 
the oral sucker. F. bushi has highly -branched 
testes, which occupy the posteriof three-fifths 
of the, body. The egg is practical identical to 
that of F. hepatica, It is opefculate and 
measures 130 microns to! 140 microns by 80 
‘ microns to. 85 microns. Diagnosis is based onthe 
~ - recovery of typical eggs from feces and on the 
phystcian’s clinical findings. 
-(2) Heteroph yes heteroph yes. H. dateaaiies 
is found. in Egypt, Palestine, and the Orient. 
“ Suitable | hosts inclayle week cats pranniss “and a 


ne Genus Prrviatli are Firat Fitermediate 
- hosts, and fresh water fish arg second interme- 
diate hosts. The adult’ worm is very small. It 
_ Measures approximately 0.4 mm by 1.5 mm. The- 
oral sucker is ventrally located, but it is only 
' about, one-third as large as the acetabulum. Thé 
adult worm ‘is covered ‘with minute  spines,- 
which are set closely together. The egg is small 
(30 mieréns: ‘by 17 microng), operculate, brownish ° 
in eolor, and contains a well- -developed ciliated 
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re are no know n  sateetin) flukes “that are f 


4 into 


_ some overlap the size range of. Fasctolopsi. 


- ored. 
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‘acidium. It is very. diffi sult’ LO. differ iate 
the eggs of this parasite from ls Sp: 
C: sinensis, or.M. yokoga wai. 
(3) Metagonimus yokogawai. M. 4 yokuga nial a> 
is-a / gomman | parasite of the Far’ Bast and the: - 
1and several other mammals — 
‘definitive hosts. The infective | 
mae M.- ~yokoga teal. exeyat. | in thie fons 


mit 


sible: 


themselves to. cells i in ‘the anuebeal crypts } and 
grow to maturity. Normally tl ee ES are passed 
the intestinal Alte ; 
ECCS, Howevey, 


is + operene 
xjerons by 


rccoy Ary of amet ca earyil eggs ¥ Th 
féces. More than likely you will not be able to 
‘differentiate the eggs of M. yokogawai* from ° 
those of H, heterophyes, and you can expect to 
have difficulty ‘in differentiating them from 
those of Clonorchis and Opisthorchis. Experts 
“differentiate them by extensive study of mor- 
phological differences and also study of life-_ 
eyele forms. 

(4) Echinostoma. There are a number of 
members of the-Genus Echinostoma that have 
been reported from humans. They are intestinal —- 
flukes that average uhder lem in length and - 
2mm in- width. They are distinguished by a 
collarette of spines on a disk surrounding the 
oral sucker. The most important species is 
Echinostoma. tlocanum, which has been report- 
ed from the Philippines, the .Celebes, and 
Indonesia. Other species of Echinostoma have. 
been found in humaris in the same area and 4 


_ few other places in Asia. Diagnosis is difficult 


beeause te RES are ebay and. 
eggs vary in size in the diferent species, and. 
The 
eggs of Echinostoma ilocanum are straw-col-_ 
They have ‘an operculum similar to 
‘Fasciolopsis, and they measure 83 to 116 
microns long by 58 to 69 microns wide. . 

_ (6). Ganiredisrodes nonhes a hominis 


host. The pig is mee most common r reservoir host, 


a} 


AFM. {60-187 TM8- eS 


‘ Philippines: » and Russia, The parasite has avery 
which 


“Ww vith a hanidle,-the handle being the ant 


L — io 


in “other. piel ioe India, Ties 


wide weet tabulum’ at its” posterior “edge, - 
it the appearance of a very. shallow bowl 
ior end: 
and the bowl, the posterior. The living worm is 


_ reddish ‘and measures about 5 to 10 mm. in, 


“shape. : is “ 
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* unembryonaicd operculate ¢ es 


tester mani 


covered with large spines. 


length by 4 to 6 mm in width. The wor ™m passes, 
rs. They are anal 
and measure 150 to 170 microns long by 60 to 70 


- microns. wide. The’ ‘Epes of this, parasite are | 


much ‘more clongi ate than the other nenembryo- 


_ nated .operculate. eggs. It:is distinet.from’ the 
Fasciolopsis-lype eggs because ‘of its spindle» 


d, Lung Fluke’ (Paragonimus westermani). 


. The only lung fluke‘ of man is: Paragonimus” 
~ westermant, 


Humans are commonly infected 
with this parasite in Japan, Korea, Formosa, the 
Philippines, and Thailand, [t is endemic in small 
foci of Africa and northern South America. P. 
has been recovered from wild 
felines in India, Malaysia, Indonesia; and Thai-. 


'"Tand. A very similar or identical fluke i is found 


in eats, dogs, pigs, and wild carnivores in Africa 


and North and South America, Morphologically. 


the adult is“plump and ovoidal in cross section, 


-about 12.mm long and one-third as wide. The 
alive. [ts surface is 


worm is reddish browh when 
The CHES of P, 
westermani are relativ ely’ large, casuring” 
approximately 80 to’ 120 microns in rin by 45° 
to 60 microns in width, The eggshell is relatively 


_ thick and golden brown in color, The eggs have 


a flattshaped operculum, and they are unem- 


ca j 
y - cab 


a from sey or ” bloud: tinged. S| jputum, 
pl ural as irates, or from. 
In suspected 


‘feees, 


be -reeovered, 


© ment-fination tests may prove. to be _ very 
- helpful. ; 
va ee Diagnosis:, 


(1) The diagnostic stiige: of the tnernntode: 
species Leura tn mah is ine CBR. oa cha AAC 
teristi 
found i in, hanitnas are dese ibed | in ‘able 9- id. The 
egey of Clonorchis, Opisthorchis, Heterophy 
asa’ etagonimus ‘closely’ rese 
“and. for this reason, 

identify. 


and Fasciolopsis buski ‘are algo very similar, 
and it is very difficult. if “not AGES to 
differentiate them ss 

(2) The eggs of Se joa haematobi un 


e 


are ordinarily passed jn urine, and the ergs of « 


_ Paragonimus westermani are ordinarily passed 


in sputum. Eggs.of both, however, are oceasion- ° 


ally found in feces, 


(3): The e pps of trem iatodes are. usually, me! 


es Where eggs cannot , 
intradermal tests and comples, 


nbleGach other, 
“ they a? diff icult, to 
The characteristics described ‘are ‘hot - 
..° always apparent. The CEES. of FY séfola hepation 


found at irregular intervals in féeces; therefore, 


“it-ds nécessary to examine several specimens to. 
demonstrate their presence. Drawings sof the © 


upes are presétnted in figure 9-18, 
im (4) Although the eggs are the usual diag: 
nostic stage in trematode infections, 
worms are sometimes passed -by. patients 6r 
. recovered during postmortem - examinations. 
. The diagrgmmatic illustrations in figure 9-15 
will aid in identifying such worms that have 
been mounted and stained for. study. 
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9-12. Puuctonasesites and Artifacts. Objects _ 
.. which can be incorrectly identified as parasites 
fall me several broad sion sabia These pe , 


the intestine ‘from | Various 8 points’ in tHe, ‘iigee- ; 
_ tive tract, remnants of debris originating from 


solids ingested by the patient in food or drink, 


“Sivavsara Avogavna Optiarc Etinasema Mataganmus Mateevenyas 
g 


ferential Morphalogy of Adult Trematodes Infecting Humans. «450. 0 =. 


yeasts and fungi which are normal inhabitants | 
of the intestinal tract, and contaminants intro- 
duced into the'specimen after it has been passed: — 
‘by the patient. Some commonly confused ob- 3 
Jects: are illustraged.in figure 9-19: anid figure 9- - 
20. * : = 


\~ leg to 


@ 


ERIC 


JA Fait Toxt Provided by ERIC 


< aie He intestinal: tract may be ie 


“) farious cellular elements originating 
ont, and 
nal proto- 


std" ‘and. ae. In. pantie situa-. 
ids in dysenterie stools or stools from: - 
Hering. wk chronic disease. of the ; 


nese mt um ers, Cills éamnanly encounters are , 


Hular us Eom, the Intestinal ° 


columnar epithelial cells from the gut, squa- 


. mous | ‘cells tay led anal mucosa, and aia 


. EY ‘ 
Careful obser 


‘ie Staal: ions are, \the most arrenenatns eritoril ‘for 
: distinguishing. the asc cells from protozoans. 

. (2) [h fresh ‘preparations, leukocytes .may 
exhibit pseudopodial activity and motility. Care- 
ful observation, under’ varying intensities of 
‘light. will usually rdveal thé presence of uni-: 
- formesized, , highly refractile granules’ easily 
distinguishable from ‘characteristic protozoal 
inclusions. In: hematoxylin-t tained preparations, 
-_polymérphonutlear leukoey his may exhibit nue-, 
lei. closely. approxim&ting those present” in. 

-amebic tysts. On close study, it will generally be 
seen that thése-nucleieare larger iff relation to 


the cytoplasm * ‘than in amebieeysts. They also | 


-tend to be unequal: in size, irregular i bn outline, 
and, stain: more. intensely; they,fail to show 


“uniformity of internal morphology correspond. - 


aryosomesbodies and even distribution 
of inne yeripheral | chromatin, | : 
(3) Dat Bey endothelial macrophages contain- 


ing ingested red cells may be thistaken for the’ 


trophozoites of *E. histolytic d. In the nucleus of. 


‘the macrophage, the absence of the karyosome, 
bly, and the presence of fine, rather evenly * 


distributed network of chromatin interspersed ° 


with a scattering of relatively large, deeply” 


staining particles usually facilitate recognition. 
b. Substances Ingested with Food or Drink: 
(1) Numerous substance’ that are ingested 

can. remain comparatively ‘unaltered in their 
journey through the intestinal tract. They are 
eliminated in such configurations as to be easily 
confused with whole parasites, portions thereof, 
or- stages In ‘development of parasites. Among 


i tndigestiite. cell ‘walls or other 
portion of plant ‘and animal tissu and pollen 
grains. eee : 

(2) Free- living srotleusa that ie in fecal 
material are known as coprozoic species. Cysts 
‘of these. normally free-living form$ may pass’ 
through the. body unchanged. Or they may be 
“singested, and after. pas sing through the body, 


excyst when they ate. exposed to room tempera- *_ 


ture. In this manner, both cysts and tropho- 
‘zoites of protozoans which are foreign to the 
intestine of’ man may - be recovered in feéal © 
examinations. 

(3) Soil nematodes are common parasites ¢ of 
the roots of plants. In the case of vegetables 


which are eaten raw, the possibility of ingestione 


of the, worms or iuing eggs and their ultimate - 
recovery’ ip fecal examinations is apparent. 
“While it is iiown that the ingestion of the eggs 


_ of certain species of Diptera can give rise to 


intestinal myiasis, the recovery of either dead or 
viable dipterous larvae must be carefully inter- 
‘preted in the light of all possible factors before 
it..can. be, coneluded ‘that larvae present are 
responsible for this type of parasitic infe@tion, 
Certain ‘species of oviporous Diptera’ seek feces 


upon, which. to deposit. their living young, and 


specimens left unprotected against flies follow- , 
ing passage may immediately. have maggots 
deposited ‘upon them.” Unprotected feeal speci- 
mens often serve as habitats of choice’ for 
oviposition by oviporous species. Under optimal - 
conditions of-temperature these eggs: soon hath » 
and result in %yuggot infestation of specimens. : 
Since no adult arthropods are sown to be 
-associated with intestinal parasitisr in man, the 
_tecovery of portions of, or whole, inseets is 


‘always due to accidental ingestion and subse- 
» quent expulsion rather.than to parasitism. 


(4) Vegetable cells, starch granules, and 
animat cells from fo#d are of many,shapes“ind 
sizes and can resemble cysts, eggs, or helminths: 
Starch,granules are frequently quite spherical, © 
and if undigesigd, they are composed of sueces- 
sive coneentric rings of gray, homogeneous 
material. Potato starch cellg often occur in 


_ clumps. of. sacklike, fairly uniform aggregates 


suggestive of egg packcts of D. caninum. In. 


“these: are éysts of normally free-living proto- « iodine-stained preparations, undigested starch 


* 
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will ‘stain blue while. ‘partially dligedvied starch the centfal mass ddes not: stain,. but» the © " 


> «particles assume a-piffkish hue. ‘ thickened outer zone. takes on a yellowish--: 
eS (5). The undigested, individual spindle- ’ brown color. Within this latter area the nuclei, 
os shaped vesicles: of. citrus fruit, guch as oranges —_ usually about 3-7 in number, are evenly distaib- 


and grapefruit, are wormilike in outline andwan —.uted and very darkly stained. Most of the other 
easily. be mistaken for adulf- pinworms, Close- - species of yeast cells encountered. are-ovoid in 
. examination of the interiors reveals that these. shape, and they too fall within the range ‘of the 
. sacs are hollow and structureless. Fibrotis plant’ _ various protozoan cysts. | ae 
. hairs and lint fragments can” “also~be-mistaken™ + —~---(2}-¥east-cell- ‘nuclei~are-soli :-they~lack;——- 
for, nématodes. Ingested pollen’ grains can be ‘ internal morphological. structure, and stain . 
> mistaken for helminth | ‘eggs. Their lack of -,° blue- black . with hematoxylin’ stains. The ‘best. 


characteristic yolk granules or developing embr-__. criterion ‘for separating yeasts from parasitic © 
yos and the absence of a clearly delineated shell protozoa is the examination ‘of a sérjes of these 
- serve to distinguish them from egps. — - cells for. budding forms. : 
bs * * ¢, ‘Normal ‘Nonparasitic Inhabitants of the ." d.. Contaminants. ‘The necessity for collect- 
‘Intestinal Tract: : so ing fecal specimens.in clean, covered, disposable. 
, (1) Perhaps the greatest sources of confu- containers cannot be overemphasized. Glass-. 


‘sion and error in the identification of objects ware in which specimens are processed’ and 

| seen’ in microscopic examination of feces are mixing. devices must be scrupulously clean‘and. __ 
"yeasts and fungi. These-are normaLinhabitants._ - free of all extraneous matter. Equally impor- 

of the intestinal tract. Blastocystis hominis, a- taht precautions apply to the care which oe : 


4 
_. * harmless’ intestinal commensal, is the yeastlike’ be exercised in, the selection of diluents to 
* organism most - easily mistaken for a protozoan’ added to specimens during examination, ralluees 
: cyst.: ‘It is spherical in outline, and its gradations _to exercise these precautions can’ result in, the | 
va _in size correspond to those of the larger amebae _. introduction of all manner of objects which will 
> _of man, It is characterized by a spherical central lead to erroneoys, embarrassing, laboratory ._ 


* mass which is devoid of morphological struc-. errors. Objects which can be introduced tnelude, 
tures; the outer wall within whichthe nucléi are — but are by no means. limited to, cysts and. 
_. contained is relatively thick and surrounded by ~ trophozoites of free-living amebae, freeliie: 
. 4. thin capsule, In iodine-staing§ preparations, . ciliates, yeasts, polfen, and fly maggots. 7 
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NEMATODE 
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Figure 9-16. Nematode Eggs Found in Humans, x 450. (Adapted from Brooke and Melvin, 
1964,. 1969) fe _ ; ; ; 
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~ Figure 9-17, Cestode Eggs: Round in Humans. x 450. (Adapted from Brooke and Melvin, 1964, °- 
1969) : . eae are 
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“ Heteroderma-marioni, 
plant nematode egg 


Pseudoparasite (beaver body) 
P from crayfish — 


Objects in 


the Eggs of the Helminths that’ Parasitize Hu-. 


¥ 


Feces 
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-FILARIAE AND: DRACUNCULUS, a ee 


oe 


10: ‘l Condideraticne for Diagnosis: ” «-Microfilariag of Onchocerca and Dipetalonema _ 
. The aboratory, giagmodie ¢ of fitari bi | -streptocerca are most often recovered from.skin © - 
'. snips, teased. in saline. Onchocerca - microfilariae 
can also be found in flyid aspirated from skin, 8 
so nodules. yt oo 
.@ > Living microfilariae can be easily seen in’ 
it .. £re h. blood. preparations -with-the lowepower- Oh 
- f. L ebeh 24 holes in ‘the ‘ireulatingg bldod:. icroseope. They are continuously lashing and ... - 
= “The time- ‘of day when blood is taken from the wry hing, moving. the red blodd. cells. Species 
_ ‘patient: must ‘take: into. account the type of . 4 entification is practically: never’ possible’ on .. 
': periodigity ‘(time of: ‘day: at whieh microfilfri living. unstained microfilariae. ‘Identifications 
“are found in circulating blood). characteri iC of can best be made from stained, thick, or thin ° 
the species present in.the area wherethe patient ° - blood. films as for malaria: When. very ‘few. ° 
acquired the infection.-Tablé-10-1 lifts the major. | + ~mic¥ofilariae are circulating, concentration me- 
a differentiating. characteristics, including period- ~~ thods have ' to. a employed. to’ find-the organ 
, icity, of the microfilariae. Wuchereria banerofti _ isms. °. 
 \ microfilariae usually circulate in the blood at : ia. It must be emphasized: that the microfila- ” 
ve - Tight’ (nocturnal) but: in some of the South hae. of» Wuchereria banerofti . and Brugia. . 
. Pacifi¢ islands they:demonstrate practically né*s. malayi do not, occur in the ‘circulation, early — 
 petiodicity.. Brugia’ malayi microfilariae are’. after infection, and frequently they -do not — 
; “38. also: nocturnal. though not as strong in some _ appear in the blood i in very old infections. It has 
rau m areas. _ ‘rarely been possible to-demonstrate circulating . 
Rese ated Microfilariae of Wuchereria bandroftt. microfilariae.in. Americans with early symptoms |... .: 
-, and ‘Brugia malay yt can, be. found in. fluid — of filariasis. Alffést: all of the morphological . . 
7 a aspirated from.) a “hydrocele, or an. enlarged | characters used to differentiate species of ar) 
“yeph node’ and on some occasions in the urine. “microfilariae are shown i in nf ‘igure 10-1. 


Stylet 


— NExeretory pore 


Sheath. 


Genital cet ‘2,3,0nd 4 
_. Figure 10-1. Characteristics. of a. Typical -Microfilaria. x 1,000. 
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‘ae of. W. banerofti. 


oe some “species: are. more. eaaily. stained than 
\ others.- Microfilariae of B. malayi are much’ 
*“ more difficult to stain'well-than are microfilari-._- 
Dilute Giemsa:stain ‘brings. 
‘out the sheath of W. bancrofti ‘microfilariae, 
“but it fails to stain that. structure in Lod'loa 
microfilariae. Also, the reaction of living micro- . 
'filariae ‘to methylene - blue .can be cused to 
‘ separate the mierofilariae of W,-banérofti ‘and 
“'L. loa since the former absorbs the stain while 


the latter does not. The morphological charac- 
istics of. the: different’ species_are illustrated. 


‘in drawings of the microfilariae in ngure. 10-2, © 


" +/10-2, ‘Houtine: Laboratory Procedures. Microfila- 
riae. ‘can be demonstrated by several methods. » ° 
‘These include the examination of fresh blood | 


for motile organisms, examination of thin and 


"”. -thiek’ stained blood films, and various concentra- - 
tion . procedures.: . 
. should be employed. before suspected cases are 
_., given ‘up on, Largeamounts of blood:are easily 
examined with concentration procedures, great-— 
~~ ly. enhancing the chances of finding microfilari- 
’ -ae in low grade infections, 
' a, -Fresh Blood Preparations: — 
a (1) Standard methods: of finger puncture or. 
a venipuncture can be used. to: obtain the blood 


Concentration 


a 


specimen. Cleanse the puncture site with lintless 


_\-,Material, such as a good.grade of gauze, sitice 
strands of lint are easily mistaken for microfila- - 


riae by inexperienced technicians. 
(2) For routine screening in the. laboratory 


" mix'a moderate drop of blood with one of two: 


drops of physiological saline on a clean glass 
‘slide; spread the preparation and cover it with a 
22 x 50 mm coverslip. 

(3) With the aid of the iow power objective 
search the entire preparation. Use reduced light 


- to:more easily view the microfilariae as they 


thrash about.. : ae 


(4) For survey work ° where Henduased, 


procedures must be followed, draw the blood up 


with a 20 pl pipet; mix it with two drops of. 


physiological saline, and examine as-above.’ A 


‘blood volume of 20 pl mixed with two drops of | 
saline and covered with a 22 x 50 mm coverslip. 
~. gives a” moderately thick ‘preparation, yet one, 


x “eS The clarity: of tnorphologieal, characterig- - ~ 
oe ties Bcd ink upon. Sige fixation: and: ‘proper 7 


procedu res . 


ARM 10'4e/this-i272 


thin ‘enough: for the: techiician to be able to see te nae, 


_any microfilariae present. ©. . 
'b. » Stairied © Blood « Films, : 


convénient method of forwarding specimens to 


a central laboratory | ‘for: confirmation or for . 
holding the apecimer for examination ala later , 


time. 


a August 1974 : 


> This procetlure: : 
offers various; advantages. A. relatively large: , 
- sample of: blood is obtained. It serves as a. 


performing fleld’s surveys on apa nuinbers 5 of oe 


individuals in endemic areas, Staining reveals 
structures which. make differentiation, possible 
while, ‘microfilariae in unstained preparatioris do 
“not show morphological details sufficiently. 


_.«to._permit identification of’ species, Stained slides__..... 
-.also serve as permanent records of the specimen - 


upon which the diagnosis was made. 
7), Giemsa-Stai: ned Blood Films: 
:"(a) “Reagents: : va 
ee | ‘Buffered Water, Stock Solutions. 


Sodium ‘Dibasic » -Phoaphate, 
"M/15 (Stock Solution, A)iaci Bo gia 
Sodium dibasic phosphate (NasHPO).. ee 95g | 
| Distilled water oc. estes! d sissies 1000.0 mal. ., 


& 


In a 1000 ml volumetric, ‘flask dissolve the a 


_ phosphate ‘salt in a portion of the distilled water.’ 
and then dilute to the mark with the remaining 
distilled water. . 

b.- Soins Monobasi ‘Phosphate, 
M15 (Stock Solution B). 
. Sodium monobasic sa ha mS, > 
_ (NaH2PO,: 2H.0) ... aneanes 92, 
* Distilled water’... salen 1000. 0 ml 
-In a, 1000 ml volumetric flask dissolve : the 
phosphate salt- with a portion ‘of the. distilled ' 
water and then dilute to the mark with’ tlie 


remaining distilled water. | ha 
2 Buffered Water’ oe Solution 


pH 7.2 

Sodium ‘dibasic phosphate, 

* M/15 (Solution A) ....eee 
“Sodium monobasic phosphate, 


Both. aad ‘solutions and working solutions are 
-stable for several months ‘when stored-in pyrex 
_glass-stoppered bottles in‘the refrigerator. 

3... Giemsa Stain. 
Giemsa powder, GP wccseiteeae 
Glycerin, GP [C,H;(OH)s;] ... 0. 
Meuiyt alcohol, absolute (acetone- free) 750.0 ml . 


4 


_.pestle’ and add: it to the. glycerin- -dye mixture. - 
after it. has been removed from the water bath: 


mets d. Rinse the’. mortar. ‘and. pestlé : 
; with the inbiaine glycerin. -and-pour into flask: . ~ 
ao glycerin-dye ‘mixture 
jin 55-60 “water” bath for 6-8 hours. Shake 

| periodically: . F . 
<- f. Rinse ‘mortar and | ‘pestle ‘with a: -.. 
~ portion of: the-methyl aleohol: Hold the: alcohol 

including’. -that used... to_ringe .the- mortar—and---+-~: 


Place ‘the: ' 


_ vand alowed to cool to room. temperature. 


eo - Stopper: Allow’ to age 2 weeks. 7 
After aging, . filter: into, chemi- * 


ae a clan; dey glass bottles,” 


“(b) Procedure for Thin Smears: ae 


Ur. q. _ Prepare: thin, smears from a small: : 

drop of blood i in the same manner as: fora WBC © 
“differential. 
he 2. “Allow the smear to thoroughly a air 
, ay 

es - i om 

a L minute: 


* Bix f in absolute sees aleohol for’: 


Ee ee ‘thiek films for. ‘several 


: ‘hours to overnight in-covered containers. 


3... Soak the'smears in tap water: for: ; 7 
“Allow laked. 


« 


‘io minutes ° to lake. ‘the: RBCs. 
_ smears to air-dry. aE gee 3 
4A Pix: the smears j in’ aba fute. smth: 


“alcohol: for 10. ‘minutes and then proceed just. as, , 


for’ thin smears.::°* . 

‘--~(2)---Delafield’s-- _ Heinitonptin: “Stain:- yo! 
hematoxylin stains are the most: ‘efficient’ for . 
_denibnstrating: the presence or absence | of 4 
“sheath: orf ‘microfilariae. ‘Since’ the: ‘presence ‘or 


. absénce of a sheath i ig‘one of;the most diagnostic’ ig 


oa - Staind ‘in Sirdard Gites stain er i. 


. 30-45: minutes: (Prepare the stain by: mixing ‘I.’ 
ml of stock . Giemsa: stain with. sd mi: of pH 72: 


“ture, 


buffered. water. :) 


5. Differentiate for 10 minutes in the 


buffered water, 


“6. Airdry the slide att room n teinper 


and check ‘ ‘the. = MerpRerosical characteristics 


- ‘under oil i emerson 
- The body of thé microfilarias, the." 
anes cell, and the “G” cells ‘will’staini azure, ~ 


* The anal .and. excretory. -pores ‘will be. reddish 


7 ; the rider in- the usual“manner. As ‘the blood 
-wells up, bring’ a clear slide into ‘contact with - 
: the a of blood. Rotate: the slide. with ae 


o.. 
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es pink, and the. sheath, if present, will be. stained 
light pink: The. sheath of Loa loa will Hot stain 
with: Giemsa stain. - 


a Pr ‘ced ure for Thick Sisare ‘e 
To prepare ‘a: thiek filtn, puncture - 


7. Seanthi the slides sider low power 


; ‘oughly. ” 


-chafiacteristics’ ‘in’ the differentiation’ of human.’ 
_-microfilariae, it i is desirable ‘to utilize. Hemetoxy 
“lin stain, a db Gs ne es ee 
- (a) Reagents: ee a Cr mer ee ee 
1. Fixative Séliition:. Baul parts of a . 
95% ety aleoho! and ether. * 
 Délafield’s Hematoxylin. Proce" 
dure fir preparing stain is SOune in para 
graph 8- 6b(1)(b). ee 
: ra! Procedure for Thin Siena 
at Prepare’ thin, smears from a small 
as of. bisa in the same y manner as for é a WEC:: 
‘differential. sn 
: “Allow the: sthear * to airdry thor. ae 


; 3... Fix smears .in alcohol: “ether mix-. 
ture. for 10 minutes and allow to air-dry, : 

“ wh. Stain for-10-15 ‘minutes in diluted. 

- Delafield's ‘hematoxylin. (Dilute one part of © 


' stain [paragraph SePLKh)E with nine pu of 


¢ ‘suitable mounting medium. 


dese water,). ia: 


5. Wash the smears in running tap 


‘water: until the color changes form violet ‘to. 


blue. That usually takes about 30 minutes. | : 
“6 Air-dry .smears and mount with . ea 


. (ce) Procedure ‘for "Thick Smeavé 
fn Bory prepare a thick film,’ ‘puncture co 


_ the: finger. in the. usual manner. As the blood 


- wells up, bring a clean slide into. contact with- 


“the ‘drop of blood. Rotate the slide with. a 
uler motion, until 2 an even circle. of blood of 


been made o on. ‘the ‘lide, (Rracties 


“hours ‘ ovefnight in. ‘covered containers. 


- Soak the smears in. tap water. for. - 
Allow liked 
a smear, ; a 


10 minutes to - lake. the RBCs. 
smears todir-dry, 0 0 Po 
4... Fix~ slides’ in t 
“mixture. for 10 minites and: ain. allow to air- 
ay, thoroughly: Bes ee 


me tal [paragraph 8:66 tb) wit niné 5 parts of 


* distilled water.) .. 


6. ‘Wash ‘the: smears: in ranning: tap 
“water until .the color, changes’ from, violet to. 


“blue: sees uauully takes" about 30 minutes. 
ager oe . Air-dry. smears - ‘and. mount with. : 
aia euitable: vrouatine medium. aed 


aes Con¢entration of Microfilariae:. In. cases’ 
_where. few. microfilariaé are in the. circulating : 
‘blood,’ concentration procedures. in which the ° 
~-erythtocytes are liked out’ is-a° most ‘efficient 
method for their recovery. In suspected eases of | 
infection one of the concentration - 


- filarial 
-/ procedures’ should be: performed when — more 


“ direct methods. of examination - are negative. 


(1) Knott's Method. Dilyte formalin-is used 
to hemolyze.the red blood cells and preserve the 
“-microfilariae, The disadvantiiges of laking blood ° 


~-with dilute formalin is that the microfilariae are 
killed, and: their’ presence is not, revealed’ by”. 


. their thrashing movements, However, it-has, the 


- advantage of killing, fixing, and preserving. “the. - 
‘|| organisms so that they can. be readily shipped, 


atained, oreven stored: 
¢ (a) Draw 1 ml. of -blood iy venaunevre 


Ae mix it with 10 ml of a 2 percent solution of, - 


formalin. (Add ‘sufficient, volume ‘of: “distilled 


water to 2 ml of formaldehyde solution, USP to. 


: me make a.total volume of 100: ml:) 
(b). Alloy, ‘the: mixture, to. stand for 5 
‘minutes. ve 


rpmy . 2 
% (d) Pour off. 
distapbinig the seiliment. With a peapillayy pipet - 


o.. 
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‘a sout- the gre ofa Sane hae * 
ePOUSATY. to: _ ‘lide, 


Ainedey: “thie ‘films, ‘for, wie 


acstep- 10-2b(2)(¢)4 to- bring: ati 


(e) Contrtuge. for. 5 minutes at ‘1,500 * and make: it into a thick : smear. 


the” ‘appeals -without a 


hing sediment, a - “ 
“remove the reaverdlio® from € wet. preparation 
“you: have’ prepared, and : make. it, ‘into. a. thick: ; 


(g) Thoroughly air-dry the. smears ‘and: 
‘proceed. to stain'them with Giemsa‘as‘outlined, 
~ beginning with step 10-2b(1)(c)4, or with Dela- 

’ field’s. hematoxylin as outlined, beginning’ w h 
“the-morphologi-** 


«cal characteristics for id ae 
(2) Method Using: Saponin for “Hemolysis.- : 
 Saponin: solution hemolyzes. the.red blood cells, . 
removing’ a large portion of the sediment, Uius p 
_increasing, the chances of finding microfilariae — 


- 


when there are only |a few in thé’ circulating 


“blood: Saponin solution‘ does not kill'the mi¢rofi- ae hig 
~ lariae; therefore, they. remain ‘actively: motile, Sour 


7 making it very simple to.locate them. : 


(a) Draw'1 ml of blood by ‘ranipuinstiare: « 
‘and add it toa centrifuge tube containing 10 ml” 


- of 2 percent saponin solution (Dissolve 2g of (20 0 


saponin powder i in-a'small.amqunt of. physiologi- e 
cal ‘saline in a 100 ml volumetric flask. Dilute to. ° . 
the mark with physiological saline.’ Refrigerate Pye 2 
solution and discard after 2 weeks or before at 
first sign of contamination.) ~ ‘iat 
: (b) Mix thoroughly and let stand until: a 
- hemolysis is complete. 7 
 (e)° Centrifuge at 1,500 ae for 10 
minutes,» . = 
(d). Pour off the suipernatant fluid withe ae 
out, disturbing the sediment, With a capillary 
pipet transfer a. portion of the Sediment sie a 
siean glass slide. 5 
“ (e) Apply a ‘coverslip ‘and ‘march the 
entire preparation for actively motile microfila: 
“riae/under the low power of the microscope, ... 
* Check suspicious objects under high dry... -_ : 
(f)~ When: microfilariae are found, pre, . 
pare a thick’ smear of the remaining sediment, — 
remove the coverslip from the wet, oe alia 


ce 


20" oh oe a 


“be! about 0.5.¢ em in bade tee nd the cut. should ae 
".be so shallow that the area does not even bleed. 
ees este. i Use the same. method: for taking: skin-snips for xX 
eee og The mierofilariie of O. poitat id: De - the recovery, of D, streptocerca except that the are 
\. Siresitos rea -rarely, ‘if ever, get. into - the _ skin snip must be deep enough o = ee 
~ bloodstream. They are found in‘the superficial: ee Snips that are deep: enoygh 10: include. . 
dermal tissue will ‘usually induce- some slight - 


.-lymphatie spaces and connective. tissue of the - - 
skin, O. volvnlus. can be diagnosed éither’ by” “bleeding: After the skin specimen is collected, 


pa el of ‘the’ microfilariae in, fluid ; tease it ‘apart in a drop of saline, and examine eit Ay 
_,\aspirated from. a skin nodule containingaipai microscopically. for: microfilariae.. ; ‘¥ 
“of adult worms-or by their recovery ‘fi ‘1 c.. To positively identify ‘the’ “nicrofilariag: 
sections-of-skin. Some nodules pea aang ~ they: must-be~:stained* o°.demonstrate~their- ; 
worms or unmated adults; therefore, failure ‘to... - morphological dtardttaritice While the: prepa- 
. ‘find the microfilariae does not indicate absence ration. is-still wet, add a:small'drop of lisa, 
~.6f -infection. Also, microfilariae of .O; volvulus serum, or egg albumin and mix. thoroughly, : 
_can be found: in-skin when there are no palpable” d * 
dry the preparation overnight. To: stain the. 


nodules ‘The adults:of D. streptocerca - live in 
: Pre , preparation with, Giemsa, start the ei 5 


7 cutaneo' connective, tissue but do not, form. ee 
_ characteristic nodules like O. volvulus. with step’ 10-2b(1}(c)4. or to, stain with Dela-’ ..”., 


'” by To recover the microfilatiac of O. volviu- field's Hematoxylin, start, the: procedure with => + 
~ lus, remove w thin skin shaving from.an area. ‘Step’ 10-2b(2)(¢)4. The: microfilariae are illus-. 
~~ néar any -nodules that are present.: With a. ‘trated in figure 10-2,"and ‘the differentiating “ 

~- teedle point, lift a portion of. skin to form a- ‘characteristics a are listed in i table 10-1. | 


Table 10-1. Differential Characteristics of Microfilariae. 2 ade 


2 LENGTH 
3 “[ Founn ty. GiN sucrons) {+ ot. 
. ; ¥: banerehet 2 Blood. | 245-298, Usually _. ‘| Present | Tapers to detleata pointy. .° : 
moa te : Nocturnal : | Nuclei. do _not_ extend to tip sataae 


a 


: malayt -| :Blood ' - 25 Nocturnal Present’ Tapers to delicate points Two.: 
oe Poe = : terminal nucleis - 


a 


Flog ‘| Present | Tapers gradually; Nuclei * 


continuots into tail, 
L ACE LL 


us odagndd |} Bt66 {85-200 . bse _Tapers gradually; Nuclei do - 
an ; : z ‘ : ee not extend to tip of tail. 


: Absent Tapers gradually; Bluntly ; 
_rounded; nuclei to tip of tail. 


er . D. atrantosere | Skin’ 0-240 |. None oO, Slender hooked. tail; Bluntly. 
: : : rounded ; nuc Lei to tip of tail, 


ae 1 ba, vot us ; kin > “|. 150-287 None-: . bsent J: Tapers gradually. Nuclei do hot 
: | : ° 7.4) extend to tip of tail. i 


@ 
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gee Don adlirtal fee ‘Micfoftlariae : | ee a ae 


Wachereris : 
: _boncrofti— 


a " Dipelalonema Seacese: oe Manso ella : cs 
shee ekerslons. i ee overdo a5 


10 20-30 49-50 60 vo BO 90 a0 


crane 


| oe “Microfilariae 
o pe gs “from skin .. 


Dipetalonema “S=zz27 
streptocerca 


-Onchocerca 
volvulus —__ _ 


- Figure 10-2, Microfilariae Found in ‘Homans. Giemisa’s stain. x600. a 


- Use the s same e procedures’ tor recover microfila : 
ae from the blood of other: animals that are 


* from: the blood of Humans: The same ‘morph 


‘differentiate the - species of - canine filariids. 
There are, two species of canine filAriids com- © 
monly’ found in the. ‘United States; Divofilaria 
immitis, 
“ dogs, ‘and Dibra. seporiditiam: 
site” of the Subcutaneous tissues” + which is . nok . 


ented 
; dogs in the. United States. Ti 


recommended for the” recovery of microfil; 


log-* 
. i¢al characteristics that, dre used to differentiate | 
“the species of human filariids ‘are used to. 


a | para. 


4 sof the” 


ble’ 102 lists the 
differentiating. charicteristies fof the-two spec-. 


. jes as-seen in material fixed o slides. _Another 
a 
“canine filariid, . 
- considered when microfilariae are found inthe. - 


Dirofilaria ‘repens, must be 


‘.. ‘blood’ of dogs that ‘have spent several months in 


_ Europe, Asia, or South-America. This parasite ° 
“of thé subcutaneous. tissues is not known. to ° 


produce significant disease. The niicrofilariae of ; 
.D. repens’ are..very. similar to those of: D.' 


_immitis, and the measurements of their lengths, 


and widths overlap. considerably, The help of an 


. expert parasitologist. will be’ needed. to make a; 
: positive. differentiation. In some parts of ‘Asia. 


_and Africa at. least. two members of the genus. . 


. sthicrofilariae of these parasites. are sheathed,., 


while hy of Dirdfilaria: immitis, Dirofilaria— 


1 Dipetatonema reconditium. are not 
This is an obvious difference which 


repens, ¢ 
sheathed. 


makes ‘it easy to _ separate the two enone: 


‘105 Skipment dt Specimens for Microfilariae 


Identification. Specimens containing microfila- 


riae can be sent. to reference laboratories when 


‘assistance is desired, They can be prepared for: 
- shipment in any of the following ways: 


differ- 


_-worm ¥ 


_ standardized and 


“mailing. ° 


orf: 


x he thick films. piepared ively: ae blood 
or ie aha from’ concentrated pedimene can be oe 


~ shipped 


b. ie laod ean be shipped. Send: 5 int of *. 
_ blood, antigoagulated with 1° ml ‘of sodium ; 


citrate (2% solution in: physiological . saline), or 


‘send ‘heparinized’ blood.’ -Microfilarige will re-° 
“main alive for. several days when treated i in this 
- manner: : 

- Microfilariae Kicoaevel by addition of. 10 ee 
ae of 2 percent formalin to 1 ml of blood, as in. 


_ the Knott's concentration procedure, -can. be . ; 


- «shipped. with hout fear of deterioration. - 


.. 10-6, 


‘ployed are derived from Dirofildria immitis, 


‘the most attention."The Dinfiatnn em- 


é iamunningtedl Tests. Iraminoligiéal tests . 
_of all kinds have been employed, but skin tests’ - 
and complement-fixation’ tests have . received 


_ the -heartworm of dogs. The tests, of course, are” 


not species’. specific, and techniques: have - not: 

however,. results | of such: 
_ tests can be’ helpful i in’ conjunction with clinical: 
. findings. The‘ tests are helpful when testing ©.» 
large groups, as in-field surveys, to get an idéa.: - 


been ‘standardized;: 


‘of the percentage of the population having had _ 


‘a-filariid infection. .The gesults of these tests 


require very critical evaluations. when. employed - . 
: in the diagnosis of | individual cases. is i 


10-7. Laboretory ‘Diagnosis of Dracunculis A. 
positive laboratory-diagnosis cannot be made ». . 
Brugia can be found in dogs:: However, the ;° until the female worm causes a blister to form __ 
“on the skin. Immerse the blister in a small 

amount of water. That stimulates the discharge. - 


- of larvae from the female worm and causes the 


blister to rupture. feleasing the larvae. Centri- ' 
.fuge the water at 1,500 rpm for 5 minutes.: 
Examine the sediment for actively motile larvae — 


(figure 10-3). Frequently pert of ie prolapsed: , 


tre - released. Sefulbeicsl tests 


after th E lervas’ 
have been develdpec 
are of little value. 


ad, but they, have not been 
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“ibe IN Cie fo Diet: of Dirofilaria: immiti et : ; % 
"fantom, a Een : ee 4 Bo 
ie . ba 
_ ea 
= = — io a = = > ae 
Species Ph. Length ° Nye - 
| (in merons)’ | iiet ; 
‘ oo FE . oe 
= ' Sa . : — . — os nn oe ae 5 om — oo. 7 
a en : ; a oe iti, ovine =e : as - 
| pivoflaria® ABO 2540 a LY ot ey ae slightly, -° terior. ind is ed The’ ae 
. TMILELS * oof fs (mean"314). °]) (mean 6.8) | “nocturnal: Npdy. sides appear a and a 


pt Peas 
~ Microfilariae: sometimes ‘forms @ a 
cat. light crescent. . 


Nad) the. 4. 

- © OE Sea ge fee co eR ge Ns ot ge _ body, sides have: a wavy. appearance 

ae ae Pai ae eke ee a + aang longitudinal. axis, The ia 

Paes rie, ee tall forms: ah imperfect. button.’ & 

i a te Tat ae Pe ca Tp SL teak: Bera titarite: assultes 1 6 
oe nee Oe leg eg OP yt A ‘WAVY crestent position. «. 


- taper, a. telgtively. ‘blunt, 


; : t ‘ a : i Pl oy ee I, —_ eee gee ee 5, i ; 
, . Pe co ie ; ac a ' i ee rar e ' ; ° 7 pe, 
. : ' a ee : : : : att a 


‘Width weasured at $0-60 microns from anterior end, ae re a ee 


—_ 
| 
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‘fT Mt 1 Intréduction. “Polowine: 

bite, :the* paras 

‘ Ty the internal: organs | “oft man 

“before | ‘they eventually are ‘founs) in ‘the red 
blood — cells. Here: they. multiply,’ eventually © 

UME “the cells, and infect: bys ‘ned blood ° 

es, the syn-— 


“appear unce*of the: classical ..- 
7 | chills and fever" paroxysm. ‘The chill - 
es hess | stint s when the: red blood célls rupture. 
* The’ duration ‘of:the ‘complete cycle. depends on. 
“which of the four. human species of Plasmodium 
"., - is present. The four: infecting | man are P, | 
Pickem vivax, ovale, yand: malariae. «The, ° 


wa 


ones “UL, ‘Stages i in the Blood. ‘Ih general, all’ four 
aes “species go through | similair stages of - ae 
cal : “ment during each cycle, buf certain stages of P. 
cota will, be’ found’ only within. internat . 
_ organs and, not in peripheral blood smears. The ;, 


. *) stapes present ‘are’ ugéd'in ¥pedies’ ‘identifi ication,’ 
The physician, t must, shave an accurate identifica 


helo eae 


Bg dar s-a.Very serious disease. that requires more 
Py drastic tr reatment ” ‘than the other species would. 


_Merozoite,. This stage is reledséd when : 
thet red blood. cells rupture and is the infective - 


‘stage ‘for new: hitag blood ee. i ‘consists, oh a 


Small ‘Trophozoite (Ring).” “Phis” is the.- 
fist ee after ine merozoite inyades” “a news: 
uole which - 


a“ iE the paeen: the appearance: ‘of a signet! ks 


a ring: with the chromatin as ‘the “stone.” ‘ 


an ee ea 


Z - ; oe a , ‘ * ge 
Material in Chapter” il was alate from Wile ; 

oo 1960. Manual for the’ Microscopical Diegiorts a Malaria’ 7) 

ae Man: PHS Publication No. 786. wa ; : 


@ 


ERIC 


JA Fuirtoxt Provided by ERIC 


ae “call “followed” by:,the - 
asing.— numbers..of.. bape 


, the: ‘merozoites are 


ae first three species have a cycle. of about’48- hours . 
: ; a 2 A hile P.. malariae, has: one of 72 hours duration. ; 


: ~ types—imicrogametocytes and, 


“correct ‘theriipy. Faleiparum. maliria in particu: 


“Large Growing. -Trophozoite. 


“the Ranintn: has, not ‘yot cca to livid: 
nad : 
tized “by. division of" 
--eytoplasm. remains inti 
‘ec. Mature: Schizon Gadmenter). This is 
- the last stage before. rupLure of the red. blood. 
‘cells, -A «small. bit-of. cytoplasm - has: divided. 


Ti thi 


minature Schizont. This. sfage is: charak: i. 
: chromatin while. tie. 


around each bit of “chromatin, ‘thus. producing 7 


- merozgites. Upon rupture of the red blood: cell, 
réleased, the ‘chill phase: of 


the ‘disease is initiated, “new red. blood vells.are 


infected, and ‘the cycle is repeated. The number’ 
and © arrangement: ‘of merozoites .within .the” . 
‘ segmenter are’ characteristics ' ‘used: in epeclet. at 


‘identification. 


2 oe _Gametocytes. After several: cycles some 


‘ mérozoites develop into g gametocytes. iristhad- of” 


“ trophozoites. » 
macrogameté: 


"SCX, cells, respectively. These undergo no further 


: “development in man. However, when ingested: «. 

“by - the, ‘mosquito, .these: forms combine * 6." i 

“morphological characteristics ‘of. the stage. or, ov: complete the; sexual, cycles Finding” the charace’ er 
sancteristie metocytes of: Plasmodium , falciparum: 

~~ in the pho 

tion of the species: ‘present tia orderto select the, identification of that species while the gameto- 


tie 


dis especially helpful if ‘the definitive 


The gametocytes are ‘of two: | 


i 


~ eytes. These may be likened to male and female 


_ oytes of. other species, are of lesser importahee. 7 


“TE3, The. Time to. ‘Make Blood Films. 


Ai’ 


interesting” question is;: “When is the best: time’ * 


PPS 


to makea, sthear for. malaria Several;things 
have. to be: considered in the answer. Normally 


4 


ag 


yin vivax or malariae infection, parasites of some 


stage: are “present. in the: -blood . at: almost any.’ 


_=time. However, if a smear is made‘at'the tinie- 


of, or immediately following, a chill; most of the: 


-sparasites. are likely to bein the young ring: stage - 


“and ‘difficult ‘to. différentiate. ds to ispecies. 


“Hence, a more. accurate diagnosis can be made 


iva 


after the paragite, has attained: some growth and _ 


ties? The . gredtest number of--ring. forms. of 
» Plasmodiiein falciparum are present on the day ° 
between. the chills, before any of the current: 


- “generation” ‘of parasites has left the: peripheral 


x ‘ : 
ae A $ 
a 


* gicquired more easily differentiated: characteris- ° 


2 d find no parasites, 
ler ‘stages preceding ‘and including. 


Wwever, «the period of: -the rupture of ghe- 
ol ifected ‘cells is not synchronized i in, P. faleipa- 
pei) rem 


“in thee case Of P vivax ‘or: “P. en ee species’ 
_ diagnosis is ‘often: practically , impossible on a 
* few. rings. ‘Therefore, getting the slide at’ the 


_ring-fo eg cs, 1s veryy important. 
Gancanvic: ‘of: P falciparum;. as is - well 
known, -frequently do not: appear. for several. : 
days alter the beginning of. the symptoms. With. 


all these facts in mind, a fayorable time : for Men 


making the smear. ‘would."appéar tos sbe about’ 
halfway - ‘between . paroxysms.: This Aves - not, 
- mean -that.o one should ‘wait this.long.to make the. 
First, smear., Diagnosis, should ‘be ‘attempted as” 
‘as: possible, and repeated smears taken ; as. 


rey 


P= “4, The 5 Aypes of Blood Films ‘and. Advantages 


of. Each: « , 

ay The Thin: Film: 
“a « (1) The. thin, film i is ideal, for the. study, of the. 
ei "morphology of the individual: parasites ‘of ‘the’ 
~ Various’ ‘Species, of malaria wheiy tl the infeetion is: 
ome . sufficiently heavy for parasites to be found 
"cae Without..a long: search. A _ thorough working - 
sae . knowlege af, the thin, blood, film, as well a of 


oad 


stages, is most desirable if, not absolute: 


“ly -nece sar before’ attempting to ‘identify - 
y ‘ ics aN cd of the number ‘of leukocytes, and shows pig- . 


malaria parasites in’a thick film. The ‘thin film: 
,, has ‘the great dis advantage,’ however, of Pant 
“to reveal’ tiany light infections. ; 
(2) To make. the’ thin film most, ‘usable for 
ee identifying. maldrias “parasites, the greater. part 
of it‘should be really thin—a ingle-cell: layer. 
. with cells well distributed, not overlapping, and, 

th: eat even: ed re 


_feather ends. of. the s smear; ‘whereas ring forms 


Hae ‘ es * » 7 so . 
i ee, . ! i 
‘ Sag trae ; ea iY 


oe 


o.. 
ERIC 


— ‘to. take a 
‘ture schizog t ure’in the internal organs. - 

AN By . 
; eee should be used. = i Pe 


pletely as.in the other species; aed : 


C ion, so as to determine - 


. gives 

ae ‘incidence of’ malaria, and because. great. num-". | 
; bers of slides can “be: dehemoglobinized ‘and 
: stained . at -one. time, - it. is -particularly’ well . 


- tories where large nuibers of slides for malaria’ “yet 


~ examination“dre reeivett. The'thick filmi* gives: See Oe 
«an ‘idea of ‘the degree of infection and-.cah We a” Po) oe 


i: the. different, species of plasmodia in’ their .- 


vecdite ata icient. in the inferpreti ing 


that do not come. 0 hich n be 
ide for examina - found in A the: thick: film, afte ra ibis. unfrbitful 
~~ search’ by ‘the thin-film method; 
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are j : siributed. It should be . 
“cept: ih mind’ that. a, spreader ; slide used on’ one). 
_ positive individual can. transfer parasites to. ~. 
“sugeeeding’ smears even” when wiped between — ” 
50, absolutely” «i 


ws 


b.. The Thick Film: ve eel 
Rie The thick film is is a ‘method by v which a a 


“dissolved from the red cells and the blodd smear: 
nc rendered sufficiently transparent. ‘for exami- 
: nation. by-. transmitted -light.-Knowledge.of:the 
procedure is the bloedifor: male, person who.. 


.to’ examine the bloog#for “malaria,. It. reveals , 
. gomparat ély quickly Se ‘or 
lons such: 8 ‘occur Jn new’ or ¢ 


> i¢* cases,’ 
here are. occasions ‘When immediate diagnosis ses 


tte 
is.a- matter of urgent necessity, ’. and frequently». 


‘in those. cases. no certain, information, can be: 
. ‘deduced from a blood examination by the thin 
‘ film method, whereas. the thick film taken ‘at . = 
“the same time will reveal parasites. Because of we 
its. efficiency: in detecting light: infections, it’ 

a much more accurate idea. of the. 


~adapted for survey work and for use ih labora-_ 


great help,’ because of the increased density of. 
parasites, in identifying the type of malaria in | = 
Je¢ases where: only oné or two young forms can be: 
..found in the'thin film. It gives a: fairly good idea .- * 


mented white cells more ey than the thin «| 
- film. 23 - , 


’ films for. they are, different 1 in appearance from 
thin films” and” may. Be 1 


is _ ample 


recompense for the’. 
Reais iek Tt: has been 


4 spent in-] 


. 7) in ceey “all: cases pur 
found i ‘in thick iis from patients 


en ra para: 
JJ cases, exat ‘ti 


ae. prea wage ec 


a) For making flys, Slides rial be clear; 


Winger aiched, poncerrety and ‘above all meticu- 


, reused, SaRene tiie a ee ‘of plies should: be: 


“necessary haridling. without fogging or corrod- 


*: ing, :and that’ will not ! ' gérateh: too- easily.. ; 


; Scratches’ in slides will hold the stain and give 
’ - Various false impressions, ‘Corroded slides have 


oS this’ disadvantage. as wellas that of cutting out - 
<7 ’ part of the light necéssary for exact microscopi- — 
“* 0 weal work. New. slides'are. always’ preferable, but. - 


few’ slides should never be: used without elean- 


Re, ‘ho. -matter how, bright or shiny they may 


‘evenly on-an- oily wor dirty surface, and thick 


unwashed new slide traces of ‘soda, lime, .or 
potash from the glass itself, and.these particles 
can change. the pH of the stain to such an extent 


_ movement should. be steady, even and easy. 


_ (2) For ee cree new glides. individual-. o 


ak negessary-in or order to, make the smea ryery thin. eG 


o.. 
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ae proportion, suggested 


i and- shine with’ a ies sain cloth. During ¥ the 


rochetes. of aelaveiie fever anil for estima: a 


-given above for new slides:. 


_used that will stand the cleaning process and the. 


. 60k, for there may he left on them traces of oil, 
“put there .in the glass polishing process, which | 


will cause difficulty’ Thin films will not spfead* | ° 
=f the ‘blood to well up in a‘large drop under gentle” 


“pressure byt.not deeply ehough to cause exces-".°*"* 
*. This: puncture: is ‘made: ‘with: aoe 


films will not adheré to: ‘it, There may be.on an . 
* sive bleedin 


"made for a hemoglobin. dete 


ig malaria parasites and parts of » differential. . 


nes, s invisible. Slides shoul be held. tle the 7 


e.pus 
or’ “halts as the ‘blodd is > pilled - 
slide’ s Surface, you can be suie-that the . 


: "slides have — not. been, properly cléaned. The" ‘tear the other end, s sO ‘That the thinner, hatin? 


by. is the 


nae process avoid chipping she i of the. 


tap water until’ every 7 tree of 
'Thén follow: ae directions — 


ds removed. 


b. Obtaining Blood for Films: ' Mee 


. (1). Be sure that blood taken is free from=’ 
‘grease, perspiration, or dirt which may’ be on the 
‘skin and” that~ the alcohol used for, cleansing’ 
* never be-allowed to'mix with the blood, ret ea af 
’ the area to be punctured, with gauze or cotton . 
* soaked i in alcohol.,Then rub dry with a piece of: 
- sterile cotton or gauze (preferably’ gauze since it. 
‘does not leave lint on the skin)::Alcohol on, the | 


skin or: rieedle will fix thes red blood cells ‘and © 


“interfere with the dehemoglobinization ‘of. the 
red: cells,.. Which is patt of the staining procéss a 
* for: thick films. Hence all. alcoho}, must be’ oe 
~ away, or-allowed to evaporate before ‘blood ig - 


taken for the:; smear... . 
(2) Prick the skin deeply enought to: allow 


lancet -in: the’ ‘same manner ¢ 


igen oe is. 


a Making the Sears! 


(A) It is often: desirable to have hick and 
thin: films on opposite ends of the same slide. 
in The thin film, in Specimens of - ‘this sort, should 
St, using. £ a very small dro of DIO 


portion of | the thin film comes fists close, to. the 


spot where the 


oe 


“stained standing on. end, thick film 
in a. Staining ‘dish), makes examination'e ier k 
Vere ‘the: phicehve to slip. quickly rom th 


‘al id 
slide coeeed! by! ‘thie th 


agers thin n Film. 


. 7 “as mach bidéd as. will: ibeaily: is over. this 
“2 drea: without crackling .or. peeling when. dry: 
This smeat may be made in either of two. ways: 
» The first method is to touch the undersurface of _ 
. = a.slide to “the drest. of the fresh, large, rotund ., 

drop of blood and. without’ losing contact with - 


i mri 
ismear_ fale ‘staining. (when: slides. are’. 


‘Sheend ee He Sin: tho. Tabueabors: Tn field ane the slid 


are dry. Stained he 


ver the rei 
W es 


be’ inserted, film-side’ down, in’ a slidebox, which. 


‘is ‘held upright. This box should be“kept closed... 


and level in an‘upright position until thg,slides "2 de 
particles, ete, may-druse. _ 
treuble for the oscopist- and:"slow déwn' : tas 
examination. time. Flie’-or cockroaches will eat , 


” Jaway the blood-or contaminate it with bacteria. 


- or other organisms. If possible let: the blood | 


the drop of blood or toughing the skin, move the. . 


« slide in narrow cifelés ‘in thé-blood ‘until assmear 
' of. the: required. size and thiekness-is made, The - 
second method is to take sevettal average-sized » 
-drops.of blood:qyite near cach other of the. slide, 
and. then, withthe needle or withthe corner of a. 
* elean® slide, quickly puddle gpesert ‘nit one’ fairly 
= othe genous drop about: thestze of a dime. One - 


that is, several ‘layers. of erythrocytes , 


sho Hd. bee careful to tuke enough blood to make’ * 
“gorthy: | handle’: in Bot thavatatat and’ rinsing, . 


thick and yet not’ so thigk’.Chat it will contract : 
‘wand pull. loose from ‘the slide in drying. On the 


other hi ind, one should. not make the smear too 

: thin, 0 
~.-. film. Never use. the second: method 
“Sinearing the drops together, and do ‘not put 


‘them’ so far‘ apart. that the-smear has to -bé 


spread ine a large. thin drop in order to. bring. 
them. together. The’ ideal thick film‘is several 


: edge of -oné- -cell thickries ‘Ordinary 
printints ean just be. read. through e 


Pe “ofa well-made thick film “when ‘the : 


to ex xantinée-the entire thick.film with a mechan 
ia = cal stare, 


quarter inch. from the ¢ enil of the slide. 
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it ‘will hava’ no advantage over the thin, 
without 


‘ley rs of cells thick - ‘in ‘the middle ‘and: his ‘a... 
wet center a 


‘ed7on ‘the- printed page. In’ fait toe: able 7 
t 


place’ the “end of the film about one- 


““Stiears eee for. 8 to 12 hours | 


of - ‘blood t may be: lost: Théy..f requently show. 
a, ‘meshlike, ‘fine,: fibririous;’ drrangément: ind 


. then 


efore staining. 
Stati, most clearly when several::. 
sh'sthedrs may not have had 
the slide.and hence pate 


background also.This doesnot interfere thatepi-- > °* 


ally with diagnosis: but does hot allow so clear. a 


_ Pictures as the, same eo: willl geen if ib dries - “4, 


“-avater. To aid-in, quick drying, the slide may bo ” 
‘plaked: for a short: while‘in-an. iheubator at 37C.-. 
: psi ich this ane will harden. the cells. . 


ti, excessive 
ike alcohol, it 
a ee ‘ 


“When smeiips dre s 


‘ ” Sniptabhit ol of: Sme r 


eye outside the laboratory, ‘they - “shouldbe, 


sent immediately tox the person who: is to- stain: 
i+because of. the adverse effect of summer 
heat or of age on the smears. Slides shipped by - 
mail;must be carefully protected from break- | 
age. If shipped in slide boxes, a strip'of.: adhesive. 
r Scotch tape stretched securely over. the Slides =.» | 
jds-of ‘the b6x before putting ‘on the top. ae 


will | hold the slides and keep théin-from rattling 
about \with.a’ ‘likélihood of breakage. The closed + i 


o.. 
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bots shoul: be Wrapped in ‘corrugated ‘pe : 
then in wrapping ‘paper. Slides notin boxes - 
should be wrapped when-the blood is dry, slide. 
‘over slide in toilet tissue“in small packages. | 
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These dre then placed with much’ protective 


_packing in mailing: containers to prevent break-— - 


age. Broken slides are difficult or impossible t to 


‘stain and examine, 
é.. Handling Precautions. Thick films may 


be hardened or parti: 


ow by summer heit to the extent that they will - 


not give up their hemoglobin. Such films are 
valueless. No way has been found to make such 
slides suitable for‘examination. Old films never 


take the stain so easily or so brilliantly as fresh ~ 
‘ones, but, if they are not fixed by age, heat, or 
aleohdi, they may be used for diagnosis provided - 


they are carvfully stained. Unstained slides may 
be successfully kept for a few days during cool 


or cold weather. Care has to be taken to. prevent, 


condensation of moisture on the slides, since this 


_ may ruin thin films and cause thick films to be 
loosened and then lost in the’ staining pan 


“tie 6. Staining. the Film With Gicinia Stain: 


a. ‘Types’ of Giemsa Stains. The most 
dependable stain for malaria parasites, particu- 


_ larly for thick: films, - is obtained with good 
-quality of Giemsa stain solution diluted with 
distilled water having a’ pH of from 7.0 to 7.2." 


With the exception of those places where large 


quantities of malaria slides are processed, most ° 
aboratories will prefer to use ready-made stain 
solution, However, stain solutions prepared 


from the powders are generally more satisfacto- 
ry. The quality of the stain must be such as to 
bring out chromatin and cytoplasm equally well 
when the stain solution is diluted with distilled 
water buffered to pH 7.0 to 7.2. Not all Giemsa 


stains that give good ‘cell staining for the . 


differential count will do equally well by 


malaria parasites, When stains made from. 
' American dyes are-used, they should be those 


stains that-are certified by the Commission. for 
the Standareization of Biological Stains. Since 


1949, two forms of Giemsa stain have been . 


certified: by the Commission, that is, Giemsa 
Stain, are A type, and Giemsa Stain, pas B 


Neateittig malaria saiauiilau, suliaeeus' the pene A 


type is not. If stain solution is bought for- 


1-5 


staining malaria slides, it should be of the Azure | 
. B type, also. If the stain solution is-made in the 


laboratory, thé .best. reagent methyl aleokiol’ 
(neutral, acetone free) and reagent glycerine 


‘C.P.“(neutral) both from: freshly opened bottles”. 


should be used. Glycerine in. bottles that have: 
been partially emptied often ‘absorbs enough 
moisture from the air space to affect the quality 


‘of Giemsa stain made: with it. All glassware . 


used in stain making should be chemically clean ° 
a“ dry. 
Preparing Giemsa Stain Solution for 


- ae 


(1) Giemsa Stain, Using the Azure B type 


‘Giemsa stain which has been certified by the’ 


Commission for the Standardization of Biologi- 
cal Stains; prepare a stock stain ‘as outlined in 


paragraph 10-2h(1)(a).3. 


(2) Buffer Solutions and Buffered Water. 
Prepare buffered water stock solutions: -and 
buffered water working solutions in Beaty 


“with the directions in paragraphs 10-2b(1)(a) 
and 10-2b(1)(a)2. 


¢: Giemsa Stain Procedures For Malaria: : 
(1) Add one part of Giemsa stain to 50 parts 
buffered water working solution, pH 7.2, ae 
(2) Fix the thin film only for 1 minute with 


methyl: alcohol. Do’ not: let t alcohol touch the | ~ - 


thick film. 
* (8) ‘Allow the slide to diy and then’ wlio 
entire slide in staining solution for 45 minutes, - 
(4) Remove and. dip. the whole slide three - 

times in buffered water working solution, pH 
72.0 

. (5)-Immerse thick portion only in buffered 
water working solution, pH 7.2, for 3 to 5 
minutes. (The age and thickness of the smear 
and density of the stain are the controlling 
factors here. Very fresh smears require little 
washing. This is true also of films that are not 
very. thick. Older, thicker, or deeply stained : 
films give a clearer picture if washed a longer 
period of time.) If slides appear too deeply blue 
after washing, a quick dip in unbuffered 
distilled water, which is usually acid to some 


degree, will give a better microscopic picture. 


_(6) Remove slides from the water and allow 
to air-dry, standing on end on absorbent paper. 
Never blot blood films. An electric fan will 
facilitate the drying, but direct heat is not 
advised since some of the excess stain that 


@ 
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AL6. 


~ better’ 


: might flow from ie smear may be dried upon i it 
and cloud Ee sea oun 


more rapid ‘method mily he. dee Tt is 
seldom that a'few extra minutes, 
staining, cannot be. spared, and. longer, 
better staining may. mean the: difference in 
findihg or not finding parasites on a difficult 
slide. Hence, the methods suggested below. are 


not the most rapid but are among’ the most | 


dependable for really good staining, particularly: 


_ for technicians not constantly associated with | 
_ positive m 


malaria slides. 
a..- Wright-Giemsa Stain: 
(1) Preparation of Wright-Gienisa Stain. 


To make this stain; dissdlve 2. g Giemsa powder : 
in 100 ml of glycerine (C.P. from a freshly, 


. opened bottle), This may be done by heating in a- 


‘tion. Filter 


water bath at 55C to 60C for 2. hours, mjxing: 
well ‘at intervals with a glass stirring rod, Avoid — 


; absorption of moisture by covering the mouth of ° 
the flask containing the mixture with a double” 
thickness of paper or’a layer of foil secured with | 


a rubber band and by removing the flask from 
the wetter each’ time the mixture.is stirred..To 
this mixture add 100 ml Wright's stain solution 


(aged solution of 2 g¢ powder to 1,000 ml ‘methyl. 


alcohol), Let stand overnight and then add an 
additional 800 ml.of aged Wright's stain solu- 
‘and use. 
(2) Starning Prov dure with Wright- Giem aa 
Stain: 
(it) Prepare ul solution containing one 


part Wright-Giemsa stain and nine parts of — 


_ buffered water working solution, pH 7.2, para- 


graph 10-2b( Lae. 


(b) Pour staining solution over the slides 
‘ina staining dish. 


(ec) Stain for 10 minutes. 


(d) Flush seum from the top of the dish . 


» with buffered water working solution, pH 7.2; 


then remove slides and wash them for I minute 
by Standing in buffered water, pH 7.2, 

-(e) Air-dry. the slides at room tempera- 
ture, » . 


~ slain, Azure B type, € 
for the Standaré 


a ee 


to’ assure - 
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Use the Giemsa 


b, .Rapid Giemsa: Stain. | 


on of Biological Stains, 
that has been prepared as outlined in paragraph 
10-2b(1)(a)2. To prepare 


[paragraph 10-2(1)(a)2]. This | 
strength Giemsa stain does a better 


(1) Immerse slides i in stain n solution for 20 


“minutes. - ; 
(2) Dip the slides in. buffered water working 
‘solution to wash thin smears. Immerse thick 


portion ‘only in buffered w ater working solution 


for 3 to 5 minutes. The same properties of age: 
and thickness of smear influence this stain as. ° 
they did in the regular Giemsa stain. in panic 7 
_ graph 11-6e(5). 
(3) Atr-dry the slides at room temperature, os 


Do not blot to dry. PIM a . 


11-8, Identification of the Species‘of Malaria in 
Thin. Films. The identification of species re- 


quires a careful study of all forms, starting with | 


the’ morphology as seen in thin blood smears. At 
times, speciation: will be diffieult, but accuracy 


and speed ‘are imperative, especially with “P. ° 


faleiparum, Table 11-1 summarizes the charac- 


teristics of the: parasites, in thin films; illustra- 
tions of the parasites in thin films are presented 


in figures 11-1, 11-2, 11-3, and 11-4, 

a.’ Plasmodium vivax (vivax malaria): 

-{1) Considering the parasites of P. viva as 
they appear’in stained thin films from peripher- 
al blood, the youngest ring form, consisting of a 


blue margin of cytoplasm and a rather heavy: 


red dot of chromatin, whieh may be located 
centrally or peripherally, is about one-third the 
diameter of a normal red blood cell. As the 
parasite grows, the infected red bl 
Hehe ana Li I may: be. ve 


’ bizarre in 
ner’s dota may be iemaavatit i 
parasitized cells at any stage al te this period 
and are often a very important factor in making 
diagnosis of this species. Schiffner’s dots are 


small, fairly uniform, pink granules that-appear . 


evenly distributed: throughout the part of the 


- parasitized eell not occupied by the parasite, As 


a | August 1974 


‘the working © stain-- 
solution, add two parts of the. Giemsa stain to 50. 
‘parts of buffered water working: solution, pH — 

double- « 
Job. of 

staining ‘thin smears than does the, regular, 
Giemsa stain, 


od’ cells are, 


imps Schiff ,. 
ranynof the 


certified by the Commission’ 
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"muses, 


» massed, 


the | 
ee acune and tikes a somew hat d 
> This Le is oe to’ PL “i 
“Orales: 


; nounced in ‘this’ 


“ey ‘topl: ism 


tad .., 


‘amount. An P.rirar the Cully grown trophozoite’ 


nucleus divides suc 


2) 
. ie 


APM 160- 48/ TMB. vara 


at 


: ih ‘much: 
a paromiatin 
: ‘may avery . exhibit 
eHdépodinl: pr as- indicative of ameboid 
characteristic that cist very pro-: 
‘species dnd. that gave risy Lo the 
parasite's specifie name After "5 or 6 
hours the trophozoite. beyins to. show yellowish- 
brown pigment granules. | These are small, 
angular, or rodlike, and increase in number with 


Hove F it 


ps 
movement, i: 


OTM: 


the growth of the parasite. In the young forms 
. they 


vannot be distinguished as 


frequently ( he 
rods, but exhibit Ueir 


separate ‘granules “or 


presence b& givings a yellowish tinge to portions’ 


of the evtoplasm. As the trophozvite develops, it 


“may assume u great variety of shapes within the 
-enlarped cell, with projecting: pseudopodia and 


Meanwhile both the 
are increasing in 


more 
and 


sucuoles. 
chromatin 


one or 


is larger than the corresponding stage of the 
other species. At the end of about 36 to 40 hours 
the parasite practically fills. the Gntire cell, 


which may be half again as large as normal or - 


more. It his now completed its vegetative 
growth and is. preparing for reproduction. To 


this end. it draws in its pseudopodia, cedses Ths 


movement, and assumes a rather compact form, 


usually irregular in outline and with cytoplasm 
mottled in appearance as though unevenly 
It. has a single nucleus; which is 
compact and: usually lies near the periphery: of 
the parasite. This stage may appear much 
smaller than some of the ameboid forms that 
have preeeded it, and on account of its compact- 


“ness usyally appears stained much more heavily. - 


(2) Now the division, of the chromatin 
begins and the parasite becom aschizont, Th 
sively into irregulir 
ses, ai the-mass of cytoplasm gradually: ies 3 
strands and The ‘pigment 
clump in various purts:of. the eyto- 


up portions. 


begins to 


into, 


Seen ‘in one mass, th 
Jin P. vira that segmentation is complete. The 

to develop. from 
small trophozoite | through mature + SC hizont ae 


plasm and very often: 


_ appear. darker in color in the female, They 
‘nagarly 
throughout Lhe cy toplasm of both séx 


ly blue-s 
plasm. The nucleus is usually. compact and very. 


ane ‘inl 
The pign 


time required | fiér the parisite: 


about 48 hours, - 
(3). kipon miiturity of thy painé 
bursts and the -merozoites “enter: ne 


ite 
w cells and 


“begin another generation, There is a tendene yin. 
Povevae for many of the parasites to leave , tHe™ 


peripheral.cireulation in’ the schizont slage; 
consequently, although all forms are found, the 
mature. sechizonts dre not so numerous, as the 
trophozoites that preceded them, - ot 


(4) The majority, of a brood of parasites, - 
attain maturity at about the same time, but the | 
process js not-entirely synthronous. Also, there 


may be twe,broods of parasites maturing on 


alternate. days. For these two reasons, thereare 
often several Stages of vivax parasites in the.’ 


peripheral circulation at‘the same time. 
- (5) Gametocytes of P. rirdae develop in the 
deep organs. The young forms are not regularly 


being a: definite sign : 


found in the peripheral blood, but when seen, .- 


with homogenous eyto- 
vit Vesicular 
the chromatin mass. Young malés ind females 
are not so easily ees as ure the 
mature forms, nor is it) @asy at. times to 


are usually rounded, 


_ differentiate this ae from growing tropho- . 
zoites thatmay have. drawn ij in their peal ‘ 


before drying: 
(@ The mature microgametody ti ix often 
peut the size pk a nee cell; the mi ature 


cells, ees occupy are eer ohe quantile of? 


*pigment granules in the mature:gametocytes of 


hoth 
trophoZoite, 


sexes is usually. greater than in’ the 
and the grains and rods usually 


distributed rather 


Lve; 


always 


(7) The macrogamet 
lining, generally hanaraniols eyto- 


Teg 7 ae 


val 


trea around. 


are 


“the wel ee 


he 


a 
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Bray 
limes 


_ the 


a 


ae 


a : fy ood j 


this chboiidin there is : Sonic mies “CO 


ene. recauel in usually: 


vesicular area 


4h), “The 
“CY. ytoplasinn than: the iiiisrogummetoey tes it stains, 
“more. lightly than that of the female and may be 
blue,, greenish blue, pinkish blue, or at 
opractically colorless. There ‘is: a loose 
im: with reticujar distribution of the 
Sometimes the nucleus is-round. or 
i ends in a broad 
pac ae it | is 


atellnte”, 
indle ier 


“ungtaitied eee area: aeanil ae mitss”’or - 
“yt ritifis of stained chromatin. This makes: the 
nucleus of the microgametoeyte li urger than in 
~any other stage of the parasite, . 

(9) One. may encounter difficulty insdiffer- 
enthating between the full-grown) trophozoite | 
“(just before division of the chromatin) and the 
slightly immature micropametocyte. The fol- 
. lowing points ean be of sassistance., The cyto- 
plasm of the. trophozoite may presenta, mottled 
*appea "unee or may even contain one or more 
smal} vite uples. The Guttine of the trophozoite i is 


usually irregular and? may show ‘deep indenta- 


tions. The pigment of the trophozoite, | althougrh 
scattered through the cytoplasm, is-im small’ 
golden-brown stains. [nthe macrogametoeyte 
-eyloplasm iss rather homogencous. anc 
contains no vacuolys, The ‘circular or oveid 
owing, as trule’ is smaoth yin contour. [ts | 


situated 


less: : 


and 


pigment may bes more abundant and in larger, 


The fl-prown micro- 
than the: mature 


darker-brown granules. 
gaumelocy te is usually ene 
eis 

“Pl; asmodium malanhes (malariae malari- 


(1) The young trophozoites ‘of P. malariae 
are ing formé and are about the size of those of- 


Poo teae, or slightly smaller ;though they 
sometimes seem .to have a broader circle of 
cytoplasm than "young vivax rings. Double 


chromatin dots are rare. The vacuole of the ring 


ch 


ry soon after 


stage di ippears 


‘usually seen in stained films are compact and, 
NONVILE uokteds they aresangular, round, or 
ovoid shapes or bands across the infeeted cell. 


! the parasite. 
be yins Tts- wrowth, .The’ growing: trophozoites 


i 


_ stretehtd appearanee. 


' different-from the. color of most pari al 
Because it is a sluggish, slow-s =Browing 
rarely 


than 


asexual cyclo.is 72 hours. 


vh ‘omatin: in aed growing or ‘alice on 
may -bg rounded or streaky, rrequently having it 
The pigment is darker 
> than, in # rivar often with rounded-appearing 


griins, which may: have wv peripheral. dpranges ~ 


ment, at times opposite. the, elongated: nuele 
The pigment appears, early in the growth of the 
parasite and inerease 
“apes. During examin 


ationt, 


ish-appeauring® edge: to thé Jarge pigment gran- 
ules, and this gives a greenish. hue to ee blue 
cytoplasm of the compact parasites, 


Of P. 
vivay. 
parasite, the trophozoite’ of Pomalariae 
shows the irregular, tenuous, ameboid form-so 
‘characteristic of P. rivag, but retains the 
rouaded, oval or band shape Until maturity. The 


cells containing malariae pari Wwites aire: never. 


enlirged. ‘Frequently*they even seem smaller 
than. normal and sometimes darker i in | the early 
slipres, ~ 

(2) The immature schizonts of p malariae 
are often so dark and dense that it may be 


difficult to. differentiate the divisions of chro- 


matin within” the heavily pigmented cytoplasm. 


The divisions are frequently uneven in size and — 
less. 
scattered through a good portion of the ‘ey Lo- 


The 


shape. pigment remains” mrore or 
plasm until shortly before complete division of 
the chromatin. The red cells containing the 
schizonts of P. malariae have little tendency to 
withdraw from the peripheral blood as do those 
containing P. virvaa schizonts. Very often -one 
will find, at.the proper time in the life ¢ 
great numbers.of mature schizonts ~ many more 
found usually in any of the other 


are 
species. When schizogony is complete, there are 


© ' six to.12 merozoites (usually eight),, sometimes fe 
“ar ranged =. | 
clumped pigment (rosette formation) but more» 


peripherally “around the J centra y 


6ften in an irregular cluster. The length of the 


(3) Po malariae seems to have fewer 
‘gametocytes than the other species: They are 
. frequently difficult or impossible to find. The 
rounded compact trophozoite is very difficult to 
differentiate from the rare young gametocyte. 


2 


ss. The - " 


umount asthe parasite ahd 
light “transmitted: '* * 
ethrough: the: smear frequently causes a yellows, 


this - 


yele, 


o.. 
ERIC 


‘seen in this speeies. The mature gametocytes o 
“P? malariae are smaller than those of P. viva 


‘stippling in “other , species. 


; a form n 


aoe a go an 
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Sagem the young Pam pietueyie. are tales 


and ‘there is often’ not much difference if 
size of the sexes. Like those of P. rivar they 
spherical or oval, and. the sexes have the same 
~ differences: in stair ng qualities, although. the 
abundant, prominent, dark-brown, coarse pig- 


“ment grains may make each appear darker than: 
particularly the fethale. Mature , 


in P.- 
macrogametocy tes 
the mature - Lrophozoites 
shape. 


vila 
are likely to be larger than 


malariae para, 
sites certain ‘pink-staining dots, similar to the ” 
These have 
named Ziemann’s stippting. - «The ‘stippling. i 


een 1) 


ssa be ovoid | in ; 


(4) On occasions there have been demon- *- 
strated in. the cells containing m 


usually pale and the ‘dots ‘slightly irregular in: 


size, spherical, sind less distinct than in P. vipa. 
Also, they are, as a rule, less developed than 


those found in P. falciparum. They. seem to be 
best demonstrated by intensive ‘staining or with ° 
sfain solution haying’ a pH of about 7.5. Since’ 
they have little differential diagnostic signifi-| 

mance, it ix better to stain at pH 7.0: or 72° 


— avithout regard. for these possible dots. 


¢. Plasmodium falciparum Galeiparum ma- 


_ laria): “ 


(1) The vounie eeaphonuiton of faleiparum 
malaria are usually smaller, than those of other 


“species and dave a delicate, threadlike line of 


--eytoplasm and: ond or More:rather'small dots of 
chromatin. They may he only one-fifth or one: 
sixth the diameter of the cell, Double chromatin 
dots are much more frequently sound in this 
/Spevies than in the others. The ring#may vary in 
‘size, bat thé Small-size and delicacy of the’ young: 
ones are leading’ diagnostic characteristics. The 
young parasites may at times be quite sees 
AFOUL ae ee "( 
ee sinil bridge forms are More common in P. 
_ falei iparum than in any other species. Multiple 
ifections ‘of the single” calls are also more 
“egmmion, in this species, . though certainly not 
confined to it. 

(2) As growth proceeds, the parasites of 
falciparum malaria usually retain a ring forma: 
tion’ much longer than those of other species, 
The older rings differ from the ve ry young ones 


‘= 


pigment, which appears as tiny grain: 


--ameboid forms of P. rirax, 


sed: ‘amount ok Peviuliant a shinee 
in- the fact that ‘they contain traces of 
oF ives a ° 
yellowish tinge to the cytoplasm. These: para- 
which correspond in ape to -the large 
may be-confused, in 
‘av diagnosis of smears containing few parasites 
with the youngersring.formis of P/uivar or even 
of P.-malariae, since they are within the size 
Fungl of these. Because’ faleipardm ‘parasites 
remain as ring forms during much of the early’ 
-trophozoite growth, and because of. the great. 


sites, 


- number of parasites produced. in P. fal¢iparum, 
- there are likely to be more rings of P. fleipa- 
-rume in the peripheral circulation atone time — 
than of any of the other species. Also, unlike the 


other species, it is the tendeney of the parasites 
of P. faleiparnm -to-disappear. from the periph- 


~eral blood while still in the ring form sand 


complete their.growth and development in the » 
capillaries of the internal organsgThis accounts 
for the fact that usually only: the ring forms of 
the asexual eycle are found in the peripheral 
blood. The exact stage at, which the ring forms 
disappear from the circulation varies. Some- 
times they disappear very soon after they enter 
the. red blood cells; at other times they remain 
for hours, attaining considerable size. With the 
foregoing facts it is safe to state that when only 
a large number of-ring forms are seen, without 
any older trophozoites’ or schizonts, the infection 
is in all probability P, fal ciparum. Many times 
the ring’ are of. various sizes. because | P,, 
falciparum bas & less effective synchronization 
of the schizogonous eycle than have the. other 
species. Ringg forms .are found more readily 
after the ‘chill, the number having. a tendency to 
build up to.a height before the parasites return 
to the internal organs Lo develop. 
(3) .The- more ~ mature trophozoites 
schizonts’ of P. faleiparum generally are not 


and 


‘found in thé peripheral blood, although some 


strains have shown them more readily than 
others. In heavy infections rare.ones may oecur, 


. usually along with large numbers of ring forms. 


The old trophozoites consist of a small bit of 
compact, light-staining cytoplasm, a granule of 


chromatin. somewhat larger than-in the ring, 


and usually a dull blur ora small, dense, almost 
black block of F Pigment The parasite at this 


oe 
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faleiparum. charyctew 


for PB. faletparun 


of the parasite seems to control the 
‘slain in these Spots, 


© younger 
.seldom’ seen in peripheral , 


“with pigment, through elonfi 


| stage-is very small, ‘sometime 8 Bales asctarge in, 
circumferenee’ as «the, older ring farms. The 


clumping of pigtent, frém_ this stage onwar 
instead of Jonly in. the” mature 
Tn: the -immatur 


‘izonts the ehromatin dots and the dark 


in the blood, the mature trophozoites and 


div iding forms appear Jess often and 
mature schizonts least often of all, the 
Jsually.the number of merozoites given 
is 8 tof2d. Greater numbers 
-but it is Possible ‘in some 


the 
stages 


have’ been seer, 


instances that more than one parasite reached’ 
-maturit) in a single ecll at the same time, Each 
‘schizont usually has its own clump of pigment in”: 


a double infection. About 48 hours are required 


‘for complete schizogony, 7 
(4) The cell parasitized by 2. faleiparim is - 
“not altered in size, “Sometimes there - may be. 


‘ 


observed. in the cells containing: the asexual 
parasites | 


sdots and not nearly so 
numerous. To demonstrate them, overstaining 
or an alkaline pH of the stain is necessary. Some 
films show them far better than others. The age 


rave infeection, the 
L-grametocytes are 
ood, They range 
Ms, rounded form 
“angular, and 
oat Pan into. Sills ure bene ae forms. 


(5) Except. in cases of ir 
forms of falciparut 


from.the earliest, small, con 


ts aie may be siretehed hanecnbe eid As 
the parasite gets older the chromatin, usually 
has a tendency to pass to the center, and the 
pigment remains scattered. The long, thin, 
spindle or ‘lanecolate shapes with pigment 
seatlered Lo, the ents, are, us a rule, the 
youngest, forms seen in. the peripheral “blood, 


and they are much: rarer than mature: forms. 


(6) Fhe 


mature gametocyte assumes a 


crescentic, or more, often, sausage shape, which . 


hizont is a e 


: rs pigment: 
pigment clump are far more. noticeable than is 
the small amount of clegr cytoptism - around 
them, Of the older asexual stages that appear at 
time 
"young schizonts are more frequently seen; while , 
the older, 


from the older ring onward, pink- 
staining dots called Maurer’s spots, These may 
be of various shapes and sizes generally much 
~ coarser than Schiffner's 


‘the residuum of the infected red cell, Sometimes 


«a 
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makes: ‘it “different from ‘that - of any other 


s. The’ mature macr ogametocyte usually . 


shows 1 dense blue cytoplasm, a small compact’ 
seh ‘or angen mi 


aoe chromatin, wine | in or 


sepurate grains, oe He it ene or 


“partially or even covering it eompletely. The 


ete al mace may ue more slender cand. 
slightly longe 
than the mier 
eyte, by eren i . 
shorter, and: more sausage shape with - lighter 
staining qualities: throughout gPhd.cytoplasm in 
the | microgametocyte' is usually pale, often 
grayish blue or pink; the chromatin isin, loose 
‘granules scattered irregularly, with the abun- 
dant, brownish-pigment rodlets and granules: 
through about the central half of the length of 
the gametocyte. The ends of both mature male 
and mature female gametoeyte are usually clear 
and free of pigment. ‘. . 

(7) It is usually several days after the. 
appearance of ring forms before gametocytes of 
P. falciparum. occur in primary infection. On . 
the other ‘hand, in’ old or chronic cases. in 
endemic areas,.rare ones may be found when no 


be ri ler, 


rings can be seen. The mature gametocytes of P. 


falciparum seem to be produced in showers 
instead of being produced. simultaneously and 
continuously with the asexual forms vas in P: 
viva. The, cells -containing the falciparum. 


_ gametocytes stretch as the longitudinal growth 


proceeds, and frequently in the stained thin film 
one cin see on the concave side of the parasite a 
faint! bowes haped projecting rim ‘representing 


the remains of the red cell appear. as a red zone 
around the gametocyte. 2 
da» Plasmodium ovale. (ovale malaria): : 
(1) P. orale has now been reported from al] 
five continents and. some islands of the Pacific, 
although the strain reported from the United 
Saaie Was uetively of Meets origin P. orale 


and i is fairly common in the. Western portion of, 
that continent. However, id nen rate, for 


to sane erragr and p. pe ner which TMAY 
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‘acquainted with the stages and characteri 
“has a 48-hour’ cyel 


> enlargement snot 
“although the difference of size could be over- 


AFM .160-48/TM8-227-2 1 August 1974 


i 


species in the hands of | pers not well 


P: vivag, the parasite 
: the ‘Infected: cell shows 
Schiltner's stippli ye and -1s" _ enlarged. This 
i: ‘great as itis in P. vivae 


of all four spécies. 


looked. by an -unobservant or ‘inexperienced 
worker. Asin both P. viva and.P. malariae, all 
stages of ‘the parasite appear inthe peripheral 


= blood, Like 2. malariae, the parasite is compact 


in appearance and has around cight merozoites 
in the mature schizont stage.’There seems to be 


no definite was te ‘tell the P. orale ring forms 


“alone from those of P. rivae or P. malariae 
‘although smost of, them have rather large 


chromatin dots, and some may have the heavy 


‘cytoplasmic cirele* found: in malariae rings, 
Double infection of cells is: not ‘unusual. In fact, 


on ‘some. slides: frequent’ instances: of double, 


easily lead to a wrong identification of the) 


- them from. the latter 


; 1-11 


cell and Schiiffner’ $ doi distinguish this stage 


of P.ovale from P. malariae. . ' 


(5) The presence of Schiffner’s, dots. and _ 
-enlargeéd cells may cnable one to distinguish the - 


. sexual forms of P. ovale - from: those of P. °~ 


malariae. By measurement these forms of P. . 


ovalé -are somewhat smaller than in.P. vivax, 
hut ‘there is little to aid: one in differentiating. : 

Mature gametocytes. 
almost completely fill ‘the host cell, 


(6) P.. ovale . has a ‘tendency to » have ee 


ri to the next, apparently withoukt CAUSE, _ and 


"="for-parasites to disappear spontaneously from 


the blood. Another point of interest is that 
Negroes, who usually exhibit,a racial immunity 
to P. vivax, show no such immunity to P.ovale 
and can be expected to contract P. ovale just as 
readily as do Caucasians. _ a. 

. « Mixed Infections. -There are probably 
many more: mixed infections in highly, infected 


infeetion with various combinations of.rings Or syareas than: are usually determined. in’ blood. 


of other ‘asexual ,or sexual forms ‘are seen. 


_. (8) The growing trophozoite of P: ovaleé, like 
that of Po alariae, has a tendency to fill in and 
“have a solid, compact arrangement of chromatin 
und ‘cytoplasm with very little ameboid appear- 
ance and few vacuoles, The parasite is in a 


_ slightly enlarged red cell and is accompanied by 
ae 1 ' i ing 
-Schiffner's dots, which become more prominent 


as the parasite grows older. As jt aeaches Sey 
mature trophozoite sla, it is often a rounded. 
parasite in the,center of the cell, and the cell is 
frequently drawn out into oval, spindle or pear 
shape with rapped points or fimbriations on one 
or both uals The Sehitfner's. dots ‘in this stage 
and older ypfitees may follow ‘the-ragged, deco- 
lorized ofits to their very ends, giving the 
impression that, they form these points.- The 
parasite at this‘stage and later stages looks: 
much like P. malariae, but its Epa is Not so. 
dark’and conspie uous. ae 

(4) The immature, schtank ‘of P. ovale may 
be eee thé in. oe al of PF ienes Sia the cell 


“oval or Slongaliall ‘Eh ee re “Suuies 


‘schizonts Gontain from 6 to 12 merozoites, but 8 


is the ee doulas 


OF ata the merozoites are. 


examinations, and the possibility of a mixed. 
ipfeetion is frequently ovérlooked: by the mi- | 


croscopist.. First of. all, it seems to be the, — 


tendency in mixed infections for one species to 
predominate over the others, and the chance of | 


finding numbers of. parasites of one speciés in as: - 


film and of missing the rare parasite of another 


species is quite possible. The fact is that many. . | 


technicians look. no further when definite 


‘patasites, of one species are seen: Of course,... | 


typical and characteristic forms’ ‘of the respec- 


tive species must be found to determine a mixed = 


infection. In thin films, the specifically distine- 
tive forms of P. falci iparum are the crescent-or 
sausage-shaped gametocytes. In Ps vivax: they 
are the large, distinctly ameboid trophozoites in 


“An‘enlarged cell containing Schiffner'’s dots. In - 


P. malariae they are the pigmented band 
forms, the heavily pigmented, rounded forms 
_ beyond the ring slage, or the mature schizonts 
in ‘unenlarged cells" Se, 

f. Accompanying Blood Picture. In malaria, 


‘after.a few paroxysms, the total number of 


-white cells, as a rule, is below normal, though 
the count, may rise with a complicating factor 
“sugh as 8 pacumoni In’ the: stained.thin film one 
fr ; the picture..of-secondary ane- 
mia in - preaterior less degree; that is, there may 


be Increased polychromatophilia, central achro-. 


. 
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‘mia of the red cells, vark tion in size and shape light bilge. to a mottled gray -blue, diene: 
of red ‘cell3, or .even- normoblasts. Basophilie upon stain . factors, age of the smear, and 


stippling, of red cells is frequently present also, — individual blood. variations. At. the. edge, the 
et: the early stages of the disease there may bea thinner portion. of the smear. (frequently only - 
-<* “reduction of the number of neutrophils and an: one cell deep‘and about:the width of.one or two’ | 


increase in lymphocytes and monocytes. During ; _microscopieal fields) often takes a inkish color. 

_ Subsequent attacks there is a transient: increase - Against Me laked’ background. the familiar. 
in neutrophils with ‘a displayof many immature. purple nuclei of. the white. cells, in’ varying 
.forms.-After the attack the neutrophils decrease states of preservation, stand out clearly. Some- 

_ again, and the monocytes increase, These latter? times the. cytoplasm of: the white cell Stains: : 
play. a part’ in combating: the’ infection’ by’ ~ alse, but it is ragged and uneven in appearance. 
ingesting the pigment and damaged red cells. The neutrophilic granules are often-indistinet or 

. Clumps of malaria pigment in the white cells absent, but ‘eosinophilic granules: show rather 

. Are ‘almost as: certain proof of malaria as’ the distinctly. in their characteristic color. - Blood 
parasites themselves, but when. this pigment is - platelets are pinkish violet in’ color, ‘finely ~ 
present, plenty of melanie parasites can usually vranylar in texture, and hazy-in outline. They : 

be found. | ; pee 3, -. lie singly or in: groups and due to their 

distinetive. granular appearance are not likely to . 
11-9, Identification Of Malaria Parasites In gonfused with parasites in the thick film.If | 


OSes Thick Films; ‘, the blood is taken from a free-flowing | puneture, 
gatas General ‘Appearance of the Blood in there will be little likelihood. of excessive. 

_ Stained Thick Films: clumping of platelets. Very often, particularly: 

+s (1). The discussion of the differentiating. aa cinemté bloods, She thick film shows in. the 4 


points. of the species of malaria parasites ‘is background nuclear and reticular remains of 
film. tn this por. . Hel ina eg mn ne o immature red cells (cellular debris), The thicker 

: gelle ‘are “is 

_ over the slide in one layer and .then by, the - pee foun’ hel Chiles 
application of alcohol, either as—a separate “a ay ely, h &.3 

~ process or in the stain itself, are fixed so that pciageet the exact size and shape of the laked cell, 
their outlines, and the outlines of the parasites oF they. mee appear in blue clouds of fine: 
Within then are preserved. - ‘skeinlike: material, or stippling. The technician 

(2) Inthe’ thick-film, on. the other hand, with a thorough knowledge of the stages and 

hemoglobin is removed’ from an unfixed thigk, species of malaria Pe sites as they appear in 
film ‘of blood: during. the staining process in | the thin film will -hAve-ho great, difficulty. ‘in 
‘aqueous. Giemsa stain. Dehemoglobinization diagnosing Malaria ‘in the thick film’ or in 
_inereases chances of finding parasites, because . ‘ifferentiating species. For. the less experienced 
“the red cells are obliterated, while the stained, Person, the thin edgé of the thick. film will be 
parasites from a large quantity of blood rerhain, Valuable for’study. Here the red cells frequently’ 

. Species identification sis more difficult from retain a ghostlike outline and one. finds charac- 

thick films, but if unidentifiable parasites are teristics of. infected, ,cells’” and of parasites 
‘found, the thin films can be studies more duplicating those in the thin film. The thin edge ry a 
extensively. Keep in. mind. that ¥y prompt, ‘is particularly valuable for determining mixed 

‘ deeurate identification of the s species involvethis infections. ‘Ft is ‘well in learning, thick film 
imperative. ‘technique to start in this thin edge and work in. « dg, 
(3) In the thieker’ portion of the. thick film, toward, the: thieker* portion, comparing the 
the background varies in ¢olor from a clear,. _ typical forms with the less characteristic ones. 
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" pink: reas around parasi ! 


-— P. malariae, 
* . who deals with these. parasites on a daily bas $ 


va: ‘often: contain ee ‘Prominent Sch» 
ner’s:.dots, _ Leaving -the - edge of ‘the film and. 


~ working. in toward the thicker, center portion: of , 


‘the film, one .finds. that separate granules are 


mi often no longer visible but that the parasites lie. 
“in pink: areas suggesting the size and shape of” 


the cells that contain. them although rio-definite 
cell wall can be seen. In. carefully stained, films. 


> ‘containing P. vivar parasites these pink areas . 
_ are seen often.’enough to:be considered a. 
2 diagnostic” ‘aid. 


Occasionally in thick films 
containing older’ ving stages of P. falciparicm; 
s have been observed, - 


Raitt a 
always. ‘demonstrable . in’ the’ thin films: of: ‘the 
same’ blood: Except in‘the very. thin. edge the 


. parasites usually. ‘appear without the definite 
outline: of -their host: cells. 
- cytoplasm, ‘and pigment stain characteristically, 
Sbutcin- the thicker portion of -the smear the | 
parasites often’ scem smaller arid more shrunk-: 


“The: chromatin, 


en. This: may be due in part to the destriictive - 


(5).Almost cenuiaint focusing is necessary to 


oe ‘distinguish all the parasites in the thicker fields, | 
- ‘beeause of their ’ ‘occurrence at varying optical 


levels. Too much | stress ‘cannot “be. laid: upen 
careful staining, for ease in examination av: 
accuracy of diagnosis . are completely dependence, 


“upon it., . : 
b. _ Appearance of Parasites in Thick Films. 


Plasmodinm ovale :I8 not -discussed in ‘hig 


section on thick films, [n this type of prepara- 
~ tion the parasite is ‘almost. impossible to identify - 


because: of its resemblance to both P. vivax on 
‘However, ‘an éxpert tec 


van frequently identify P. ‘ovale. from thick 


smears. The characteristics. of the other Species 


are summarized in table 11-2, and the parasites . 


7 subsequentl} 
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. effects of lysis” and also to the heaping and - 
crowding of the: red cells in, the thick ‘smear, 
"which prevent the: cells and parasites from: 

© flattening and: spreading out as they.do. in the. 
.- thin ‘film. ‘Also, in-the slower drying thick film - 
the’ parasites have an opportunity to draw in- 

* their pseudopodia, which gives them a. denser, ‘ 

“smaller appearance... 


“a ‘Small Tr opieetias (Ri sige) 
(a) In young - ring : 


=the . cytoplasm is ‘distin 


the eye,.s 


in. 


‘forms the: ‘red or. = 
‘purplish, red'of the chromatin dot firs strikes’ a 


Young trophozoites may be found - ~ 
‘the thick film in the signdt: ring’ formation 


"just. as .in thin films, but” are “frequently nets’ ..° 


complete. j in, outline; that. is, the ¢hromatin dot 
;. With only a portion: of the cytoplasmié circle- ise. a 
visible, This portion. maybe connected to the | ° 

chromatin dot-on. both sides ‘in short, straight or 


curved. dashes, giving the- impression ‘that. the | Oh 
rings are. turned sideways" or. are lying at an’ 


angle to the: plane. of’ the ‘blood. Often. the’.* 


__cytoplasmie, dash <is. visible:adjoining“only. -one, 
sidé of the chromatin dot. This form. resembles 
“more. or less an, “exclamation mark” or. “com- 
ma” and has been designated: by ‘these. terms.. 


Sometimes’ the. cytoplasm: follows a’ cireular’, : os 
7 outline but is made up-of ‘seemingly discorinect- : 
~ ed: small pieces. or fragments. and is called an. 


“interrupted ring.” At times the cytoplasm is in. °.— 


a-solid; semicircular piece ‘and lies completely 


‘rupted ring.” ; ) 


- (b) When Sig this’ ring staid of the 
‘parasite is prgsent and ‘the, rings are infrequent. " 


or rare in the thick film specimens, it is often 


_ disconnected from the chromatin dot on’ thé: =: 
curve of the ring ‘opposite the nucleus, This , 
form might aise come under: r the term “inter- . 


impossible to differentiate the species, Diagno- a 


sis may be facilitated if an- older Stage of the. - 
para en be found. et as : 


“(e) InP. falciparum malaria, the’ young " 


ring forms: are very small and delicate, the | 


= chromatin dot.tiny, and the cytoplasm thread-' 


_ form of the. parasites is 


like. If many small rings are found and no older 


practically sure that the infection j is P. fateipa- 
rium. 


n evidence, one can ‘be : 


(a) The : young rings of P. vivax: inal _ 
“are, as a rule, larger,than the same stage of P. 


- falciparum * witha heavier chromatin: dot. and | - 


cytoplasmic circle. Sometimes, even 


» stage, there is evidence on the stained smear of 


ameboid -activity shown by tiny pseudopodial 
processes on the cytoy 


* that species diagnosis need be. -based on young 


5 -are illustrated in thick films i in figures 11-5, 1l- © 
"6, and Al- re ; 


:trophozoites alone, however, since 2 older forms: 
‘of P. vivax can | usually be found. . 


’ 


es 5 5 a 


in this 


mic circle. It is seldom : 


often heavier than that: of -P. faleiparim and. 
‘frequently not so. large.as that: of P, vivax, «In 
thick films it often appears as‘a large’ chroniatin - 


| dot with a small concentrated: mass or dash of .Y 
f 


-gytoplasm. There i is. not, 80° Erol a likelihood: 0 


(a): While: the sound, and. ‘delicate. ring: 
Ie forms of os faleiparum, when found i in 1 suffi-’ 
- differentiated! from ‘tuo: of. P.. vivax and P. 
the growing - - trophozoites ‘of ee 


: yy rin : 
, falciparum ure about the size of much younger’ 
ring: farms of Prvipar and can n be contused with: 
: larger esol areal ‘of P vivax, The ‘ald 
ae? “trophozoite of P. faleiparum: “(the “form ‘just - 
before the -division of. the - -¢hromatin) Js not . 
‘often, found except! in heavy infections and-is. 
“consequently usually-- accompanied © ‘by: large: . 
numbers | of ring’ forms, When it is found, itis 
_. usually very’ small, compact, and ‘often nonva= - 
ae “euolated. The chromatin dot is larger than that, 
-: in the young ring; the cytoplasm seems lightér - 
. than that of the similar'stage of P. malariae, 
and the pigment, even-at this stage, is usually - 
* lumped in one or two very, small, dark or 
blurred: misses, |" 

(b). In thick. films’ showing the growing: 
trophozoites of P. vivax one may still encounter 
ring. formations, much enlarged, with increased 

-" amounts 6f delicate, tenuous cytoplasm. There 
is'a ‘great variation in cytoplasmic pattern at 
_ this stage, and there is a decided: tendencyin the - 
older ameboid forms-of this species ‘for the 
cytoplasm to be fragmented and - arranged _ 
irregularly in. a cluster of varying-sizéd pieces. 


with no visible” ce nnection. This cytoplasm’ is* 


associated with a' large, round or irregularly 
shaped, red pr magenta: mass of chromatin. The 

' pigment appears as a yellowish haze, or a8-small- 
light-brown ‘grains, or delicate rags * on the 

- eytoplasm, The older trophozoite stage of P.- 
. vivax, just before, division.of the’ chromatin, is 
_ frequently quite solid in the thick. film with a 
dark-staining appearance often with a more or 


less EOGUIRE: outline. Its s yellow: ~brown: pigment _ 


SR si 


6). ‘phe’ young. eee of P. Nalitide: is 


: ~ trophozoites of this. species, as ‘a 


— -. vivax. This 


. ‘sufficient: ‘numbers, 


certainly identified in thick :films ‘excopt per 7 


“ARM. 160-48 /1ME. 227-2 


Hike “cha: of he gametoc ey 
‘sdlatributed through t the cytoplasm. 


_ film these: forms’ ¢annot be distinguished diefi- : Lan 


-.nifely from macrogametocytes. ao : “. - “hs 


(c) Because ‘there j is little Sebo anetly 

ity in. P.. malariae, the - growing and. older’. 
rule, appear. ; 
‘in thick films than those of P.. 
‘the most common stage. seen es 
: smears containing P.' malarige...The profuse, _ 
1 heavy, dark pigment scattered thr { 
. cytoplasm: — gives «a. dense, appearance toa 


more .compa 


aaa of the parasites, The. spioturs -often Wes 


diagnosis is " practically’ 
certain, ‘In this stage the inconspicuous body of ': 


* ‘ehromatin is often-imbedded. in a small, tight, 


~rounded, heavily pigmented mass. of ¢ytoplasm. | 


At first glance, one does: not distinguish’ the 


_ peharacteristic. red, blue, ° and. brown ‘of the. a 
- parasite, .but’ close examination will reveal the’. 
- colors. Old trophozoites.of P. malariae are also 


_ often quite compact. and dark.: They dre: Jarger oe 


_.than: thé ones mentioned above, and hence,: the . 
morphological ‘characteristics are. more éasily.:_. 
seen. They: often’ digplay. the.‘elongated: or." 


streaky ‘chromatin and peripheral arrangement < ie 


‘of pigment, so characteristic of this stage’ inthe — 
thin film. Band forms of P. malariae cannot ‘be .. 


“haps in the thin edge.. 
(3) Immature Schizonts: ‘ a 
(a) The.immature schizonts of all the . 


. species of malaria’ have much the same appear-..’ 


ance as in the thin film,;except that there is a 
tendency toward more ‘compactness. “There is a 
- division of chfomatin material, and the chroma- 
" tintmagses. are usually. more irregular in appear- 
.anee in the early stages when they are few in 
number. These chromatin masses often appear - : 


’ quite dark reddish purple, and are sometimes 


distinguished with difficulty within the. heavy 


cytoplasm. As the parasite approaches complete "7: 


‘segmentation, the nuclear masses appear more .” 
-regular .in shape, and the cytoplasm.in the «+. 


process: of dividing may appéar somewhat paler : 
_ and in light wisps, particularly in P. 
' pigment .is- gradually collected into fewer:and 


ivax. The 


fewer eeoupe 2s segmentation progecases in. P.. 


FE 


ompanie ee more yeadly recogniz 
; ‘on which a zhosis - may he base 


‘but oné cannot de 


rf roun the paki tem y help h here. | 


; y rom, When found in the. peripheral blood, is as ‘a 
_rule'cven smaller than'that of P. malariae and 

‘very compact, The best differentiating: charac- 
| “teristic is- the--small, rather’ prominent,. dark 
~- mass of pigment. ‘Then, too; this: form is nearly 


ee % 4), Mature Sohi: conte. 
pe the three species resemble very closely the same 


‘ stages: in ‘the thin. film, practically: the only: - 


a difference being the absence of the cell outline 
“ainda possible shrinkage: of ‘the parasite, “The 


; ‘et individual merozoites, often standout from the - 
st” group, each rounded : miss of chromatin having: 


its completely differentiated, ‘light-blue.zone of 


. cytoplasm. The pigment.at this stage is usually 
clumped ‘in the center‘or near, the edge of the 


parasite.. Often. species may be determined by 
the comparative size of the rounded or oval 
eluster-of merozoite 
“their number. P. rirax 


parasite. The mature schizont of P- malariae. is 
the stage by which the inexperienced ean 
diagnose this species most rez 
film. [t regularly has eight . ‘merozoites, clearly 


separated, Frequently only the chromatin divi- 
sions and pigment are apparent. It-is unusual to. 


hizont of -P. falei iparnni 
: except in, severe ‘eases, but in’ this species the 
merozoites -are - salle? than. in P. 
often mire numerous ‘than-in-the other speciés, 


find the miuture s 


_ and there is a small clark, closely. knit mass of 


~ —pigme nt. 


@ 
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ture mierogan 


“ 


“are > definitely ae an iffose of P. wy 
rend conipletely on. * 


‘The. pink area. of Schiffner's stippling, ‘4, This, nucleus often. stains | 


» (b)* The immature ichieont d} P falviga- 7 


partion 
always found associated with many. young ring .- 
forest Fe — a aie 


Mature seins of” 


DUM 
“change that would nor mally take: place ‘in. the. 
“stomach of. the mos(quito, These forms may ‘be. 
¥ confiised with P.” malariae’ parasites, but the - 
stages with which | they are. associated in the |» 
-blood. will aid) in. diagnosis as will ‘certain -- 
“characteristics ‘of the form. The pigment:is in: 
‘distinet- rodlets often arranged compactly with a” 


‘flag or tongue’ 


‘and by the difference in | yr tong 
-material is _ frequently found projecting from - 


matiire sehizonts are not. 
as frequently found: as ‘are other stages of this 


ily in the thick * 
the rounded or “balled-up” 


nialariae, 


eres a 


cies of Ahee two specie : 
more’ casily determined - begause of thei 


large, rounded or stellate nucleus, completely: or.) 
- partially surrounded | by asmall amount of™._ 
lightly staining’ or colérless: cytoplysm egntain= 


ing’ ‘numerous graitis of.prominent pigment, 


“.a_blob-of: chromatin with a: halo. of pigment ee 
granules.” There i 
it, closely.’ Occasionally ‘exflagellation of fully °° 


no other stage.that, resembles’ 


matured microgametocytes takes. place | on ‘the |? 


me slide before-the thick film dries, : 


(b) . The’ Faature gariictocytes of, P. file 
“(erescents) | are easily determined : Z 
long as they retain their chiiracteristic ¢ élongate-.. . 
or sausage- -like shape, though it is often impossi- 


'. ble-in thick films to differéntiate: ‘the sexes. In 


heavier portions. of, thick films, particularly. 
when the blood dries slowly, mature P, faleipa- pat 
* gametocytes assume a rounded shape; a res 


inge of blue eytoplusm. Also, a 
“Of pinkish- or reddish-staining 


clear halo or f 


one portion, or several parts, of the mass. The 
nature of this.material is: not known, It might “ a 
possibly be the wall. of - the-infeeted fed cell, : 
which wrinkled around the shrunken parasite, 


‘At any rate, it is found sometimes in thiek films -°~ 
scents as well as with... 


with normally shaped 
forms. Immature 
crescents, often take an elongated form with 
sharply pointed’ ends and with pigment ‘se t-/. 
pas scene their nae Geely. typigs : 


Spink sae f 
amatird dot atid Urlleatte, & ny 
eytoplasm, Fresh 


fave dotible. elrornitin 


of rings. Miny ring fips wilh 
ne olde? alager=irieticailly cer: 
abt he 7. fulelparen tnloo 
Nn, {Daestan ea 
| ber oF ries my often he 


io | ‘amyytoryte tiengh this stage bs 
ue lie = 


i. re fot 
+ 7 ® . 


ae ry sevale lost or ste nit 
 Farette quite small and ert 
“eet: eptiqldlentiittin, Hulterale 

i cutarly vireubiraroval. ¢ Mie 
eet Dimatin dot, Pigment 
in Adee mas op very clark, 
fhije ilanit sizeof chromatin, 
wig tilly foil imly 
ake ba “when the infection 1s" intense 
we an] titty aecermpaaied by. 
oo iv ens. OF RAR, trophns 


; Leirue traptiibittsss se. 


Lanna tire slits ees 


Fe 


ae tik, Dara ivory siniall. . 
; is bare mare Hetsions af 
chromatin and very little ey tus 
: hlisin woltett jail) i “whtiel 

yo 


1960) 
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Qin. 


“Botpe 


"“Ponletiey tweed large iret : ie stages af the parasite cant be 
Fil 


}L tit ® 


‘ sisteil” fay faving dlistltygnatslilbig 


at 


r opkem. Thy’ 
E nile at 


{pore vntetiolos, 
aittereil Uhranghiut. the’) - 


, dlish-purple | 

sdular briken masses: ant 
iv Jiglit bien paige | 
which are élijjnp: it i 


. Tent ptt intl 
ine i ste, ia uenT n= 


Table Te Samay of Plasmodium  Ditfeentaton 0 on Suin 


inty afevtoplaaiile pattern and - 
gulirities inf shape, ~ Usually 


ae whet oy 
“ ; a 

re ; 

. tab 

if aay 

Fy 


| ageauagial Arregularly in & 


WU tUE clase to a linge | 
clr rmuiss: , Sriulhs yellows) 
ish linn plement primilog goat: 
tered ‘through parts; af the eyto- 


torlstle nie of P. war... Fre: 
ie Ui LORY OE ‘older |” 
stages accompany ‘thisane, 


stalning. « Mort or Wg drregulir 
in outlitie, pagsllly i With, one of 
‘{he-lrewp: ple: 


plotit 
gytogilasni, May le confuse 7 


“with iherggometecy le. a a 


ei, ig wstally repute ont eases ern Mach lk P rine oth ll 


‘ niatiti visions, atten: dirk ped: 
li Hieeular, -C “ytaplasnt 


(|, SUNBERE 


Palla tar ying i spileces: -o.| 
streamers, i 


fie mmtist charac: | 


fl a 
Wisi 
ee 


“Plann salary a 


# 
¥ 


amount of. eytaplagm, which, lg 


“alten “Hillerd in,” without a eeu. 
ple Fig 


fit ‘forma. early’ and 
Ele howd of haze: 


gmen 
may Appear HEE. 


. “lin cytoplasm. il pructically |. 
. always Angsoclated” with: older] ¢ 
The ring qihnge {3 ire, aa 


forms. 
stage is not foutd a3 _— is older 


Fe 
’ 


Olated forms, like marbles in a 


Tog? Profitie, round, Adurk, lures |, 


grained. pignitnt. ‘Forms {re- 


alte seen, 


i 


ot 


| 
“Frequently qivite slid and dark: out, ry th oa thin “gay 


ing” stages. Sametlines jn Uhine | 


“Aer joetion ofthe smear spreads to 
:Profige, faiely 
omnis, tbiFk brown plgment= | 
“pihten tiasking - the “chromatin, 
May he roniflised with: “pained | °° 
TEP faded ri de EU tnEy tes OF 


normal: size, 


with, Lehnert af B. malariae. 


a & 


dyeopk that ar 


~ stealer wlth darker, ay pigs 
i Th Sa AMPETAPIACE 
its ctl } 


met g 
tlnit 


el Thick Fins (From Wilko, 


fquently.s0_solld -that. chromagin|:. cell-and. feerskefen 
seem burled Inthe mass, ‘This: 
+ stage ind the rie Uhit follows are 
., the commonest forms of this pari 


eine’ [Udall elira: lice heaved toes thon’ sume “Ang” ‘a llke y to “ie-heavy yi ‘with: "Teg headland 


nF faldipnei;often.with 43 large dot’ at chiramutha and sinall: 


not- coliflete clrele=tiy.-lig 
Hewallow farms, “exclamutlon: » 
muirk," ymin" lor 4, 
"Interrupted * pings." “When 


logs only ae qiresent and,the: 8° os" 


miuher iy still, it Ii Drath 


emble | stage usiully sori ity appears: -| atl, ‘wounlly ans hon-vacu:” | tn Well stain tng iad tn Olitis * 
i. Jee, wht Laree vi letyuf shapes. | 
“Cy pt iain Creqguienitly fragmented * 


Which hive liven Kepit for ay 


- ped dheys ‘helore, staining, the 
phage af thi enlirged: hist 
| “Behilt! 


ippling or a pink, cell 


Bidecte 


HH 
_ re renmuining front the, se 


*pilling, smay aasist in dhagnoy 


al P, bionz parasltes al unu stage, atts 
i except very yous Hogs. 


mt: 


vith at eee é 
Qn rare iieystons” ie : 
Manrer's shots have byeri‘atle 
“served (n thick films of P, fal 
eipiaruan, 
fund stages of P. Jalei parity 


‘ire, of course, more reni!iy ..*° > 


fond In thick fittis, Bani 
sforitts have tenideney to become. 
folded dn thiek« fling of Boo. 
" mdlaige—oyeopt perhaps tn = 
| fety thin vlge of sme : 


ay Sehlannesure muielt ike tit ul jit - 


‘faring of same Sb geS— Moke 
compeiet, smaller in ‘thicker: « 


* portiong of smear: - This 45. fe 
ielilt - stage pe Be? 


a tad ring: - forme)” 


7 whiteh to diagnose. seri, 


-SLCERAL/St-0s WA. 


“ot 


“Phe. lnfreqmently: 


| P26T IsnSny 1. 


: . 7 : ———— a a —— —— = i 


inked fi thee stine May heen: 
= fused with Aan ‘styge af’, oi 
ie Peat 


ais tim, |. itfected cdll'area nia 
P, vier. 


‘Moat! ‘ltinetiy “ te of mula Usually smaller than same. stage!» ° 


Mature sehlaont ~ (wig. | Sold 


-- BL2S- SLL 


“MEME, 7 a it ite “Ti -thick film, Often found tn] iy thin film, When typleal, : 
eg "itty nall “ troplintaltys, than thas: ‘iol B, pees ae | cLurge nunibers=tsunily with) are among the hotter stages for. ; : 
‘ Usually: contig Xo B.oeitore |. eaitilanled hy atlutip of plghient.) traphozaltes. or hrexegimenting | as Mlugniosts, an ae 

‘, tiny rierazoiteschistered aéaunel | «Stage asually’ ‘Felatlvely larger] forms or both. About’ mucrazie]> \, oh ee, a oe 

3 i of Aesmtll, very dark, plement | thut (1 ather specs, Nearlyels | > Hegeeneh with urge chromatin]. °°. Oe a 
. CC 1 os ways nasockited with other stiges, | dot*andsimall unigunt-of evi} | -, fede gt " 
ON gat Pee Se SP Nob sg aften four ua other stays _. Pig may becompuetoreleurly | A ee 


i gist, Pred ‘so of P, titae. * sepurated,”” Frequently the clita: |. 2 Oe 
‘ “yimitla ani plemovit only re sen, ae: 
}-*the chromntindots:heing bare " ea 

V 


"avell separated: ‘The ilagk, hea 


_plgitient. 1s most often, concen]. : eg Oe rt 
“trated, . though -somietimes dls P eR a ht 
foe et ‘verse, iS GAS Baal Se a: 

“Satnet lines ie siting and Sulasty erento frotiv'vom. Sates in P rire extent thnt paris} .° 


- ¥LET 393 


polite with ‘pigment seittered | phic growing trophnzuttis In thick ~ site 1g even legs frequently: found |. yee 
2{ototheonds, Ustallyassgctited fo filfises Whee, four, ig a sitll,’ | and-resormbles' compet trophiogas |. | ERE , 
y with ity’ ono vurnpaiet, usually routed: [alti Tike eek that positlye diiferen: |. ee ey oe 
ooo) alte, iL nite cebromadin’ tags] tlatiin bea walutely impossible. ° Pag Oe te ge 
hy, ey Jon whieh Jy often ete ee ae eer see ee 
et Pg fe daplasit anil frequently has hep e a oe 
ve 40 Stine sire aroun chrotutin |: oe ea 


ee a iiss. Bex bs paste touiletets Pe ag" rear 
: : file: om he r i iy 
Dit rem on atsey islitielt i i igumeton yt iy larger aga tile, As wrt ee tt suri, seul In ‘rent cases the: umetoeyles 

possible, As “erseent” or | thin in other sfiveieg: pigment is " sthaller Chit At. rirnz, atlerwisy. | often persist bevond thengesiid + 

js tay be quite) digtlt, plentifil, well dispersed |" have the suimelistingulshing feds | forms, “Ini oll. cases, pure. 

sects. Teithicker | through “tioivacunlited — eyfoe |. tres except that plement ig “pinietocytes of P, faleipariin 

ms of stilear hay take an} dag, Freepl i Jn thin. edge of film vourser anil darker, Muy resem} nay be,fonnd: when no thors, 

Sratttled ar siinie What] - enue be differrutinted from ype | hie rounded iain cine’ | parte nie, hepe pa 


vranleel, APPT whilelt ity + ature traphazuiles of siitiz apcies, rytes, 
Mierogumictoryte often * istin 


lw cinhfises] with 


* ehirontin “(va oF fram ink: ter 


i chy difference in‘amagnt an pgytisheree) strrotindedl by or elnse ee ee 
tet] cepeattuiee of pigment ira ne ntannt of peilearealare | oF 
Fel fk i" Toph: In. ide muiliy js. : a eee (cee 
af Hi ire or ee ee moO ge Bales 
Pan int pms Ig reer than In any ae “a a ae 
infieyieitty, Often: at lwr ste, Ml: 


Ing thts form eng. ee * 38 i. Pe Oe 


“sliawers’; Lie allstngmished, Qpher stages |. 
cote ow 00d nf The: parasite an ustlly be 
eee aye ar eee Ts tnund,<* 


SS: = — 
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A, B, C—- Young » rings. a ee a ae “eu ‘trophozoite ae Be ag 
D, .E—-More, ameboid Young-trophinolies ” au - _ _—Mature. trophozoite with chromatin in Process of ‘dive: 
_ FRing stage trophozoite : ta sione © fa 
a G—Older umabold ee in, Process of development c _ IYoung schizont showing éarly division of: chromatin tad 


es Oo Maturing sclfgonts showing . several ‘divisions of | Q R—Young rings 
chromatin -— “+ §, T—Mature schizonts 
‘M—Young schizont snowing first division: of chromatin é U—Mature microgametocyte 
N,.0, P---Young rings. from ruptured schizont “V—Mature- MacrapeMeiaryts: . : ; 
’ Figure 11-5. Plasmodium vivax’ in Thick. ‘Film. Giemsa’s stain. x2, 000. So ae Seg 
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A,B, C—Ring forms $ 
' Dy EDeveloping trophozoites 
-F—First stage schizont F Bee TE Reg of aS 
G, H, I—Blood platelets. oe lo ee ag 
White blood cell ee - a oo | TMatute | microgametocyte 2 i, 
. OK, L, M, N-—Ring forms | . Se os “s Saye - : 2. ; a : 
: ee 116. Plasmodium malariae in 1 Thick Film, ‘Giemin's stain. x2, 00. ee : 


1 
e., : a 
So. = 
Th 

a. 


Het ee ag 
A,.B, C—-Single nucleus ‘ring forms J, K-Single nucleus ring forms © 
_ D, E—Double nucleus ring forms =. ss 8. Le Double nucleus ring form 
F, G, H—Platelets : : pie > -M-Mature maacrogurnetocyte 
I—White- blood cell FG : : o : hs : Oe . we : a 
Figure 11-7. Plasmodium falciparum in Thick Film. Giemsa’s stain. * 2,000. — ae 
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FE 


a a other. eontyrminants from ‘the distilled , water 


need. wilt ‘be foimd frequently to lie 


7 nrveetel hile diag ica disturbing f factors sy 
“will be. entirely eliminated or ereduced to. a 


1 


above the blood plane, or they may. be:refractile- 


ometimés red dots. appear ‘in the preparation 


~’. $some'of these are at times rémnints of malaria 


ind focus out-of the microscopic field unevenly. 


“the air; and“by. bacteria, malds, protozoa, OF. 


“Yparasites, but one should ‘never ‘calla slidé’ 


‘positive on these dots alone. If the dots are 


=  eventy distributed throughout the smear, they. 
“aré more likely to be associated with: the cells: 


than’ if they are found in clumps or only.in.a 


the: skin. or a’ small 
adjacent. to a blue-stained particle of cellular 


"substance or fibrin, there may be a resemblance 
toa parasite. This rarely. oecurs-_more than once. 


‘or twice ona single slide, and.numbers of free 
. cocei will. usually, be found also, whereas free 
chromatin dots are rarely found in:well-stained 


smears. As one becomes more familiar with the - 


thick film, one is less likely to mistake a foreign 


part of the smear, ‘Tf a red-stained éoceus from.‘ 
nuclear remnant lies - 


SEM b. @ 
“id eg * 


oe prognosis of the | case: a only infections with: Pe te *, 
irt Fron the’ eda ast a dust. particles’ ‘on the slide; 
by vegetable Spores, ‘yeast cells, or-fungi from 


. faleipaium are likely té ‘cause de: th, and only z, 


i) infections. with the ‘other. species ‘are ely. 


identific ition: oF sequent specimens, should” 


es ‘be obtained to giv 


5 arid he dives or r definite ‘totall” nilvber: The 
-~-forms-~ of “the «-asexual”: eyéle- that: are “found :*~ 
“usually have little bearing; often. the ‘clinical 

“course ‘will suggest the forms to be found, The + 


Without. any visible‘cytoplasm, It-is possible that A 
“upon the control of f malaria transmission, espe-. - 


presence of older forms’ of P; faleiparum | has a.. 


‘definite significance ‘in ‘the, acute case. The- 


reporting of. gametocytes: may have | a bearing. 


cially i in. P. falciparum. These: forms are found 
in a significant number of éases when. post-) 


_ treatment ‘or release examinations are made.. 


-c A simple. method: of enumeration of 
parasites, which may not. be accurate but. which . 
will give a rough estimation of the number of: 
parasites without. any- special: equipment, is as. 
follows: a thick smear of the blood is made. at 


_the same time that a white blood count is made. - 


One hundred (or multiples of 100) white cells. ° 
are. countéd on the: thick’ film: In the same. 


‘microscopi¢ fields: with these cells the. malaria , 


~ parasites are counted also, Then the parasites 


, body for’a parasite. Thick. films should not be 


diagnosed as positive on what appears to be-only 


, one parasite. The parasite should be unmistaka- a 


ble, or search should be continued until others 
are found. If :this is impossible, later smears 
: Should: be made. 
A- 0. Uahorsieny Reports: 


§ 4. To institute proper therapy, the physician 


faadi a prompt; accurate report of the species of 


malarial parasite present. Unidentifiable species. 


. should be reported | with the species report made 
. as soon as possib! . This is usually possible even 
‘though ‘the species’ cannot be identified. The 


_ species’ diagnosis can still be made during the 


@ 
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per cu mm_aré. - caleulatetl YS the following: 


; formula: : * 


' x eNumber of parasites per ch mm) be 
White all ila per aable mm = 
- Number of ‘parasites: counted Jin the. 


same fields with’ 100 white cells 


Number of white calls counted 
‘(100 in -this caue) . : 


Example: Xx * 1,200 
4,000 100° ’ 
-100 X_ = 4,800,000 oy 
X. = 48,000/cu nim’ 
~ 11-1. Postmortem Demonstration. It is. some- 


times necessary to make postmortem examina-= - 


tions * ‘in’ order to. find the patasives of PB 


4 


ae ¢ ried out: 


. “ inpresslitr Sineare:: 


‘sectioned rib. between. ‘the 
forceps. Smears from the brain are obtained: by 


. crushing a small bit of the gray matter of the: 


oe cortex. betweet: two’ slides and dragging the oe 
‘slides’ apart as.in,the making’ of ‘a thin blood N OTE: For. Zenker-fixed tissues, remove’ mer- 


smear. When the smears and. thin impressions 


_. have, been ‘made, . they should he fixed and, 
stained, using the same. methods as, for. thin... 


blood films. 


_ b. > Fixation of ues Zonker's fixative i ig 
recommended for most tissues to be exangined - 

for protozoa. Formalin may also.be-used if the. 
"precipitate, ‘which tay be mistaken for malarial 


pigment, is first removed from the fixed tissue 
‘with alcoholic pigric acid. Only | the Zenker’s 


fixation ,method is presented in this. manual. 7 


(1) Zenker’ 3. Fixvative.. 


_» Potassium bichromate ee ‘vinnie Giana 2S g 
Bichloride of mereury | yt te 
_ (corrosive ee liniele) ime DOE 4 
Distilled water wc... 100.0 ml, 
* Glacial acetic acid ... - 5.0 ml 


- (a) Dissolve 
in-water. Heat to dissolve completely. 


~(b) . Do not mix the acetic acid with the — 
hichromate-bictiloride solution until-the fixing 


“fluid is to be used. It will produce changes inthe 
chrome salt if added when prepared and allowed 
to stand. - 
(2) Preciioe For Firationd 


lissues | in the OE 


= eines or: (inne. 
' siong - should’ be “taken of * the. spleen, bone - 
" marrow, liver, -andgray matter of the brain, A. - 
clean’ slide” is. pressed. tightly against.the.cut | | 
«SU Ss and, the pulp"is.made..”.. 
. to. extrude by: light | pressure on the pieces of. : 
Ff tissue. held: between the fingers. Bone marrow . . 
_ impressions . are easily obtained by pressing a Pg 
blades. of" bone: 


70%, 8 


ae remove . excess” stain, ‘NOTE: Total 
hromate ‘and bichloride ‘ 
; second absolute ethanol for 15 sedonc 


(2) _Mix the acetic acid with’ the biehro-_ 
mate-bichloride solution: just. before placing the . 


a aleshol't ‘tidied yellow. with jodi neTi 
ak sae: in 1 there alcohol indefinitely 


al ontainers should k be ae ugha ie 


. procedure, Stides, maly be ¢ 


ing d =. 
tion, “for. -best result, The isle steps are. 
récommended, for paraffin-imbedded sections: 
(1). Place i in xyleng.for 2°to 5 minutes; then . 
change to fresh xylene. for 2. to “5 -minites. 
(2) Place in absolute ethanol ‘for'2 minutes; 


then’ change -to fresh. ethanol. for ‘2 minutes. 


(8) Transfer to-95% ethariol. for. 1 minute. , 


cury precipitate with iodine, then clear i in: 10%, 


-.ethanol: 


(4) Hydrate i in eaeh dilution of ethariol, 80%, 
50%, for 1 minute, | 
(8): Rinse in distilled water for 15 seconds. 
(6) Neutralize in distilled, deionized, pios- * 
ian buffered water (pH 7; 2) from paragraph 


. 10-2b(1)(a)2 for 30 minutes. ©. a 


(%) Stain sections in- working Gieinaa: solu 


‘tion (made with 3.0 ml Giemsa stock [paragraph - 
* 10-2b(1)(a)3/ in 100. ml of distilled, deionized, 


buffered water (pH. 7.2) from paragraph 10-. 


‘2b(1)(a)2 for 8 hours or over night. 


(8). Rinse “quickly in, buffered water to’ 
time for’. 
differentiation (steps. 9, and 10) should: be 90 — 
seconds. 
~ (9). Differentiate i in 0, 26%, deetic acid. (02 g mi':. 
of. sf plactal acetic acid in 100 uy of cistilled water) i 
for 60:seconds. 
(10). Transfer immediately to ahackats etha= 
nol. for’ 15 seconds; then’ quicy change to 2 - 


(11) Rinse immediately in xy ene first for 1 


: minute, moving constantly, the. transfer- to 
“second xylene and a to, atane for 2. to 3. 
‘minutes. yi 


*(12) -Mount in Permount ¢ or bther neutral 


mounting medium, /” =e 
oe f ae an 
deol / 
we fi foo 
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Ae, Introduetjgg 
_- Mmanias ‘belong:te 
miitidae, “Mena 


* differ widely i in the} 


“are-more widespread w 


; humans: (tabk 


divested Flagelluni Ti 


: invertebrates Gab Arbo as inter- 


? Ypar nosoma 


ne ziltensis’ (table 12-2), 
Vage-found in many of 
arid,’ 


ni, L. tropica, and Le 


the: tropical, subtropical, : 


- és * 


12.2, “Morphology. Four fndrptological: dacen: 


‘maybe found during the life eydles of blood and: - 


oo 


» tissue. flagellates. The stages, vary with species.: 
The morphological stages fone ip, the verteb- ° 

_-rate hosts are different. from the” morphological 
stages found in the invertebrate!| hosts. Also, 

“ gome ‘forms are’ found withirk cells and ‘others 

_ are found outside of cells. The, different stages. 


‘are illustrated in figure 1241. 


a. -Amastigote (Leishmania-Form): This is | 


_the usual intracellular stage. The body i is round 


_or ovoid and. has: no flagellum or undulating 


|. membrane. 
*- microns wide- 


: body is Glongated and. somewhat flattenéd; The 
‘flagellum arises from the anterior ah oF the 


.: 


‘stage is usually: found in the invertebrate host 
-or in cultures. Jt gan measure from 8 to 35,, 
_microns in length. - 


It.. is 3-4 microns Long by 2 to 3. 


b. _Promastigote (Leptomonas-Form). The - 
body and:there is no u ridulating membrane. This 


‘ wy 


G Epimastigote (Crithidia- Form). : Ait ‘this 
stage an. undulating membrane-and a flagellum | 
are present. The: kinetoplast (term “for. 


Ff 


hie - “cultures. Ty 


7 Same stage has’. an undi 
“flagellum as “does th 


fords the- flagell m ofginates ‘fron 
_ that is posterior to th 


e ‘hosts. Those inféeting humahs belong . 


‘infect, 
=. 12-1); twou(T. gambiense and Te : 
an rhodexiense) ure found ‘in'-Africa and the‘other © 
“two (T. cruzi.and T; range i) ¢ fol s 

America. The Leiskndy ia ‘parasites, L. ‘Ydonova- * 


_and ‘semiarid ~ 
‘areas of the world, | co oo ean 


the © 
blepharoplast, and the parabasal body tog ther) 

is just anterior to the nucleus. This: ‘st st ‘ 
~~ usually found. in’ the invertebrate host ’ 


the dbagicela.: ya: ec ihuhed 
». “ma gambiense , 
". satisfactory than of the other,hemoflagellates: - 


meagure From 15 to 20. -microns 


m - 


a 


Hating icin hieie! and. 
pimastigote “but the 
to, ‘the. nucleus; thera. 
position’. 
nucleus. This is the form’ 
that is usually found=in blood smears from’ 


etoplast: is’ ‘poste 


patients infected with dine. of. the. Try pa ond te 
- gp. parasites, be 8 


12. 3. Trypanosoma, Ganbiense. antl Trypanoso- vs 


(- ma Rhodesiense. These, parasites.” produce a 


disease in humans commonly. ealled African - 


' sleeping sickness or trypanosomiasis. Since’ the | 
“two species are very similar, they are considered. 


together. Trypanosonia gambiense -is found: in - 


; ie Africa and T. rhodesiense’ in East. Africa. 


: Morphology, The unstained’ trypomiisti- © 


got appears: as a colorless, slender body, 15 to 


30 ‘microns long. It is actively. motilé in: fresh - 


blood, but it makes little headway; the undulat-.. 
‘ing membrane and flagellum can be visible. a 
Stained’.with Wright's or Giemsa’s ‘stain, the 


nucleus is red’ and ‘the. cytoplasm. pale blue; the 
_ kinetoplast, stains purple. The relative position 
of these two. bodies is that of a ‘typical’ trypo- “| 
mastigrote (figure 12-1), The flagellum appears: 


3 as a fine red thread along the edge... of the | 
_ undulating membrane, free at the ante? 
“These trypomastigotes are polymorphic, some 


ior end. 


One altered. ae a ee no" Sree 


as seen in human blood, 
-b.-. Laboratory aad The . ae - 
somes can ‘be recovered from lymph glands, 
blood, or spinal fluid. Early:in the disease, best. 


results are obtained by examination of material 


obtained from an enlarged lymph gland. Later 


the: parasites can’ Dad renaily recovered iron the 


of Tr ‘ypa nosO~ 
se are less 


ant! 7. thode: 


:F 
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te . 


od 


about 20 microns long with only, two _ 
in cae narrow. undulating. | 
[ te Other 


12-4. Trypanosoma-Cruzi. This parasite ¢: _ ore ‘ne, 
an illness known as Chagas! disease. It ist or tl 
_-prevalent’in South America with casés' < 
. reported from: parts of "Mexico and ‘Central 
‘America. A few questionable cases have been + shor Aer, br 
reported. from: Texas. Man is only one of many : 
— mammals that are susceptible to the pi 
‘Many domestic and wild-animals-are reset 
‘for this organistn..7hypanosoma crust ord 
ly requires a.vector for transmission, However, 
‘infants can itequire the, parasite’ by prenatal 
infeetion,. Sand + the organism: is) occasionally 
transmitted by blood transfusion. - 
““a. Morphology. 7. eruzi is found in the 
amistipote stage and the trypomastigote stage 
in vertebrate hosts. The amastigotes are found 
inside ‘the hosts cells; especially visceral retieu-' 


loendothclial cells, myoc ‘ardial tissue, and endoc- 
rine gland -tissue. The’ trypomiastigotes’ are pare abasal body (figure 12-3), In veticuloendothe- 


found in the circulating blood. 7. enuzi in the lial cells, you cannot distinguish, T, cruzi from 
“trypemastigete form is morphologically similar. Leishmania, A distinguishing feajare to re- 

to! the other trypanosomes, but it is different |= member is that T. cruzi invades heart muscle 

enough -for, you to identify. Sometimes. the cells and nerve tissue’ cell¥ as-an amastigote. 
* trypomastigote is. a. delicately spindle-shaped - Leishmania does not invade these tissues. . 


xt : . 


pbvwene ‘hey ean be identi Tied as Pevuzi by the! 
large posterior kinetoplast (figure 12-2) that 
-appears even larger. in diameter than the 

' eposterior end of ‘the parasite and the fact that 
no dividing forms are seen as may be seen with 
“other trypomastigotes. The posterior end of the 
parasite appears swollen around the kinetoplast. 
An. its intracellular phiise, T. cruzi isa ‘typical: 
amastigote oval in shape, 15, t0.5 microns in 
length, with large nucleus and, a deeply staining 


u 
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sum canes Lt 


was uF tare s] 
“gal dy Gain dan 
sleeping sighiyss, 


Mrieas sleeping sich: 
ess or mare specut-. 


Jigaliy oe 
sleeping siehnes 


vides’ alisedée, 


Au kiluhl digeade, 


United States, 


avtical tis 


wide aired in ropical Ia L 


Mvlew fron senegal (6 
Luanda vateadtair inkind 
dlung the large firers, 
particulardy: the Gongo 
id Siger, Sewer areds 
clits Sauthera Suda, 


‘Nyt, and tle. treat 


Lakis Pen lan, 


bustern Africa fru keava 


_ to auuthern Raodes sa and 
aurthern ‘uy aah igiie ,- and 
arly detoss Tanganyika 

O teuida and astern 
cui, : : 


Latends Drei pampas af 
\reent ind te sonthwestern 
Few Cases 
agcup da Weston amb 1 
Cattral America Suit 
HL NY pres at Vee 
siela, breneh Gui: ‘til, 

“il, Bolivia, hile, 
Mar ray auld Uruguay’ 


Uribut ium 


spinal 


Urganisis 


Location of realising 


th vertebrate vats 


seatge tn hloodf usual ly 


more abundant li juice of fo 


eilarged [yap gl lands, 


Also oeeur in. spleen 


which is often enlarged. 
In kite stage of the 


a ‘ul Ul the cerebr: 
spinal fluid sand within 
tissies df conteal 
nervous system: 


seared in blood, usual ty 


fore aiindant tn juice offe 
why lirged Iyniph xh 
Also occur in spleen 
which if eften enlarged, 
ln Lite stiwecol the +: 
iseitse they iiy he 
founil tn the cerebro: 
flutd and within 
tissues of central 


Nervous svete, 


ane 
Urganism invades cel |; 


of the heart, voluntary’ “fy: 


muscles, various glands, 


scarce in the circulaté 


ify blood, 


Found only in hloud, 


Laboratory diag 


apec tien, Uniab 


thick-stained 
silva, lunging drop, 
idugabia ation, 


cuit jiual inoculatiot, i 


cui ture, spinal 
fluid examination, 
or biopsy ef 
lymphatics. 


‘lille mn fut iF 
taithicnse, the - 
nethod 0 ‘choice. 

nails dependiiy 

lipuli the stage ‘al 
the Hisease, 


‘aie oe I 


«ening ‘atieis, 
The method af 
choice depends 
upon the stage. 
of the diseaee 


|hresh specimen, 


thin er thich 

blood siear, hang 
ii drop, culture 
afd Kehod agnosis. 


aa 


Wwaw 


| S-LEZ-RIALLY/ SE-O9T 


PLGE psnsnw 7 


alle tite td wtld it is cotemelf 

in dindia, 
the Suddns Around the 
Nediterraggan aml in westert. 

dsl aide Asia infantile: 
type of diseaseroccuirs. [it 
istilsy widespredd im Aguth 
Amertéa (parts of Brazil, 
“Arveritima, Muragtaiy, 


ada Pa 


Holivn, al Vene: ste lad, 
“Ge! = 
Heratal sore, or Conon in tropical vithes’ 
- euuieuils deish: ovf gdsterit Mewbterranean, 
i, ~ A WS Ea, ; 
7 “ : = : 
i Hai meas Lbbisis Lepumdi ty or o UcUrs oer Tale area 
ee eee 
AE Lect eet af tropical \avrica frull 
cubaneatls eich: Vusitan ih Mesige though 
Peng ba, Contra) Mme ricst Inns ‘ 
nar thera Jrock. 
H 
a 4 
F 4 
it 
Lg 
4 
Q. ‘ 
ENC "4 


North Uiina, and! 


chabiital seems 


‘Lynphaties. 


“eves 


leet sian Taney 
ladies are widely 
distrifmred within 
the hodg-but special 
: to be 
lorge endothe [al 
fells of the blead 
yessels ald: 
Muuflsiint 
ill splecti, Lita, 
‘hone ATEN , wid 
sumet mes foutl 4 


-ubreulating hod 


within. the mono 


Hipdettes are found 
in the dera 


iiereased iughers ef 
lide mundgy tes andl 


uther reticuloendothel iil 


cells are Titerally 
[neste wth thea, 


Initial lif 
logal pad in Wants 
a0TGS ils 
\. Urapica, \s disuctse 
altace they bead tte 
ill He OUS Hembraties 

al nose and pharny'yy! 


tissues. 
af qikected sures where 


fT (US tees 


in the case.of 


liver.or spleen 
jiuuicture, hiopsy of 
mph glide, with 


“Teultne ab tal 


yecurered, culture af 


Vhlowl unl direct. 


esau lial Lon - at 3 Stati 
Iluod smestrs, Ania 
inoculation cm 
vither type of! 
specimen. 


Culture a direc 


XM: I Lou of? P 
wate rial fron jurest 
ar liiopsy SPC TCHS 
From ede of 


Lit raderma 

Hireet Xan nat ton 
jul evudites or biopsy. 

fron lesions, and 

vu liges. 
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“f°. ‘parabasal body. biecnaenoraad 


axoneme 
: nucleus 
-. AMASTIGOTE (Leishmania form) 
-_ | 
- + parabasal body 
’ posterior end 
anterior end 
— nucleus - _ : 
— ‘PROMASTIGOTE (Leptomonas form) . 
nucleus. ; ; 
ass! ete anterior end 
“ee - ey Bass | 
parabasal Sw | 
body 7 ? al. 
EPIMASTIGOTE (Crithidia form) - | © , 4 
, : anterior end 
- axoneme, 
posterior 
end ; a 
or ‘ ae volutin ' 
blepharoplast |, sine . granules 
parabosal body minetaplass ae 
TRYPOMASTIGOTE (Trypanosome form) 
— ‘Figure 12-1. Morphological Forms of Hemoflagellates. Giemsa’s stain. Greatly. enlarged. 
P : 
T vf i. 
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2p CRUZI. 


Moc 


laa stain, Greatly enlarged. 


‘b: Laboratory Diagnosis. Laboratory. fay: 
“nosis is made by finding the typical tryjzgmasti- 


gotes of T..cruzi in blood films during febrile — 


periods, Aspirates of spleen, lymph node, liver, 
or bone marrow are the materials of choice for 


_ finding the intracellular amastigotes. in living _ 


patients. Inoculate NNN media at the same 
time Ne smears ure made. Quite often you can 


. cultur& the organisms in this. manner-even if” 


there are too few to find on a‘stained smear. 


Complemént fixation is sometimes. a satisfacto- . 


ry .method of diagnosis when dealing with 


chronic cases. [n endemic areas, xeriodiagnosis is 


. Animal inoculation proce- 


frequently employ 


dures will pick up a large number of positives, 


but. they arésprobably no more effective than 


‘cultures on NNN medium. Examine histological 


sections of postmortem heart muscle in suspect- 
edcases as that is the most likely source of the 


intracellular amastigotes. 


12-5. Trypanosoma (rangeli. | Trypanosoma 


rangel’ is not Known to be pathogenic; however, — 


best way to find 


AFM. 160-48/TMB-227-2 ° 


T. RANGELI 


it is found in some of the-same areas as is T. 


‘cruzi, Therefore, it-isimportant that the two be 
differentiated. T. rangeli 
the same areas of northern. South, America and. 
‘Central America as T. cruzi, T. rangeli is also » 
- $imilar to T. cruzi 


is: found in'many of 


in that it ‘employs many 
mammals in addition to pamunse as meat 
a. .Morphology. 


parasite is a trypomastigote (figure 12- 2). “Tt 


averages about 31 mierons long, and it is quite 
slender, The extremities gradu: 


and some distance from the -posterior end. The 
nucleus is in the anterior half of the organism. 
The undulating membrane is broad and _ its 


_ margin usually has numerous undulations. ‘ 


b. Laboratory Diagnosis. The trypomasti- 
gote is the only form that has been found in 
human infections. The: ‘parasite is difficult to 
find on direet blood smears becausé there -are 
neyer very many in the-circuliting blood, The 
: T. rangeli is to culture. the 


_ 


1 August. 1974" 


J igace: 12-2,. Morphology of Trypomastigotes of ‘Trypanosoma cruzi and Trypanosoma rangeli, 2 


ly taper to fine’ 
points. Unlike. 7. ervzi the kinetoplast-is small ~~ 
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“Xenodiignosis 
"isolating the organism. 


| APM 160-48/TM8-227-2 2 1 August 1974 | 


blood of sugpee ted | pi iti nis on NNN medium. 


INTRACELLULAR 


"EXTRACELLULAR 


Figure 12-3, (acaeelhuiae and Eciracciiulan: 


Amastigotes, amass stain. x —— 

12-6. Letainianiik donovani. The disease enaien 
as kala-azar or visceral Icishmaniasis is caused 
by. Leishmania, donovani, . It is’ more widely 
distributed than the-other species of Leishniani- 


-a. The parasite is found in many, regions of 


Asia, Africa, Europe, South. America,. and 


Central America. L..donorani is found in ‘Tiny 


mammals in «iddition to humans. . 

a. Morphology. L. donoranj exists.in hu- 
mins ‘and other mammals.only as intracellular 
‘amastigotes (figure 12-3). On rare occasions the 
parasites are present in small numbers in the 
blood, but they are usually found in the internal 


organs in reticuloendothelial cells. They have to. 


be stained to he recognized. When stained with 
Wright's or Giemsua’'s stain, they have a large 


red nucleus and a purple rod-shaped kinetoplast 
“that is’ perpendicular to the nucleus. The. 


Leishmania amastigote measures 2-5 microns 
2.5 microns.and has no flagellum. 
. The most reliable 


by 1.4 
b. Laboratory Diagno 


means of laboratory diagnosis is the actual 
demonstration of the organism. The specimen of 
‘choice is a Giemsa-stained bone marrow speci- 
men. mea orgé nisms can ae be found i in ve sen, 


is wnother effective method of a 


127 


‘or tissue sections, bul these ‘procedures: pose a 
‘greater danger to the eon and © pa no 
_better ges | ! 


served in’ peripheral’ blood SMears; faeeee if 


- no oe een can be obtained, prepare a 
Giem: 


Aree with tinsue ia iie a of the 


above organs « or occ: oeiuee from blood. How-. 


nostic wile bec ise of the. aig time required to 
grow the organisms. Hamsters are very,suscep- 
tible to the organism, and can be infected by 
intraperitoneal inoculation. withhe same mate- 


- rials used’ to inoculate the NNN eulture medi- 


um. Infecting hamsters has the himitation that . 
their use takes too long. Napier’s aldehyde test 
of serum ean be used asa presumptive sereen- 
ing test; but do not use it alone to rule out 
infection in suspected, cases, Leishmania and 
Trypanosoma amastigotes can be confused€vith 


Toxoplasma gondii: and Histoplasma capsula- 


tim because all of them will.be intracellular at 
times and are of similar size. Special stains are 
available to aid in the differentiation of H. 
capsulatum. Also, Toxoplasma: does. not -have 
the kinetoplast that characterizes the’ Trypano- 
soma and. Leishmania organisms and_ the. 
Histoplasma organisms do not demonstrate : 
nucleus; they have a central dark-staining mass 


‘surrounded by a clear zone, but there'is no-true 
sata 


12-7. Leishmania tropica.. The disease caused hy 
Leishmania tropica . is “Oriental Sore" or 
cutaneous leishmaniasis. It is frequently en-— 
countered in man, dogs, and rodents in the 


Middle East, and it is endemic in Mexico, eure 


India, and other parts of Asia. 
a. . Morphology. Leish mania tropica is mor- 
phologically identical to ZL. donovani and L. 


braziliensis as well as the amastigote of T. 
cruzi. However, it does produce a characteristic 
‘skin lesion’ that begins as a.small, red papule, 
which enlarges to an inch or more in diameter... ° 
The lesion, persis for several months toa year | 
or more. | 
he 2 enboratory Diagnosis. Paras of L. 
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12-8 


‘inner. margin of 


the ‘sore or 
obtained: by injecting and withdrawing a small 


“amount of saline. from the induration surround- — 


- collect another specimen 


 Letshmania braziliensis, ; 
1eous sores, as ‘does L. 


ing the. lesion. Such specimens should be collect= 
ed only by a medical officer. If the initial smears - . 


are negative, the only ‘other thing to do is to 
n and culture it on NNN 
medium. » | ._.* 5 


‘12-8. Leishmania braziliensis. The. mutilating. 


disease known as South American mucocutane- 
ous leishmaniasis, or espundia, is caused by 
Initially the parasite 


produce localized ‘cu 
tropica. As the disease progresses, the organ- 


_- isms localize im mucous membranes of the nose 
. and pharynx. ‘Ly the later stages of the disease, 
‘ secondary foci: 


‘occur: in the nasal 
mouth, and pharynx. The discase can last for 


several years ‘and can be fatal., Leishmania 
brazili¢nsix occurs in large areas of tropical’ 
America from Yucatan in Mexico through 
Central America into northern Argentina. The 


amastigotes of L, praziliensis appear morpho- 


logically identical to those. ef the other Leishma- 
“nia and Trypanosoma. The parasites can be - 
found in Giemsa- stained preparations of exu- 


dates or impression smears of biopsies from 


‘involved ‘areas, Also, cultures in NNN medium 


should be set up using material from the edge of 


the lesion for the inoculum. Montenegro's skin ~ 
test provokes an allergic skin reaction in persons - 


infected with L. braziliensis, The reaction can 


‘be used’to differentiate L. braziliensis lesions 


from similar fungal lesions, such as those seen 


‘in sporotrichosis, The antigen for the test has to — 


be prepared from cultured L, braziliensis 


organisms, and it is difficult to obtain except in 


endemic areas. This parasite, like L. tropica is 


very rarely found in circulating blood. 


12-9. Laboratory Procedures: « 


a. Direct Observation: 

(1) Place a small drop of the material to he 
examined on a glass slide. Any fresh, material 
that is liquid, such as blood, spinal fluid, 
peritoneal. fluid, or exudates’ from various 


. sources is suitable. 


+ (2) Cover the material with a coverslip. The 
amount of specimen should be just enough to 


-bareély fill the-areéa under the coverslip. 


‘from material’ 


cavities, - 


AFM 160-48/TM8-227-2, 


- (3) Rearing the preparation systematically 
‘using the high- -dry magnification-and reduced. 
. light. When blood is examined,the preparation | 


* should -be approximately, two red blood -cells 


thick. Thicker preparations make it difficult to 
se@ .the parasites, and thinner’ preparations 


reduce the chance of finding the parasites in 


light infections. 


a's stain. ‘Howev- 
aT, Just as in the case of malaria, the best results’ 
are obtained with the standard long method of 


‘Giemsa's. staining. Blood, bone marrow, tissue, 
. cerebrospinal fluid, peritoneal fluid, and almost 
‘any exudate: can be used to’ prepar 
‘staining. The intracellular amastigotes can be'as 


ilms. for 
anal as 2 mur ane therefore, easier | to 


ceneloan 
(1) Blood Films. Two types of blood films 
can be prepared: a thin film consisting of a 
single. layer-of cells, and a thick film consisting 
of many layers of cells. The thin film is most: 
useful for a study of the morphology of the 
parasite and also for identification; it is useful 
‘for the detection of parasites only when. they 
are relatively numerous. The thick film contains 
many more parasites | per unit area making them 
the procedure of choice to detect” the organisms 


much more readily in blood. And in some cases . 


the parasites can be identified as to species from 


‘stained thick films. Detailed procedures for the, 


-preparation of stained blodd films are outlined 
in paragraph 11-5, 

(2) Bone Marrow Films. Stained thin films 
prepared from bone marrow are the specimens 
of choice in Leishmania donovant 
They are also useful in moderate to heavy 
infections of trypanosomes. This type of thin 


film is prepared and stained in the same manner — 


as given for blood in paragraph 11-5. Stained 
thick films of bone marrow are unsatisfactory 
because the density of nucleated cells and the 
high fat content frequently cause such films to 
come off the slides. 

(3) Tissue Impression Smear.. The tissues 
used to prepare impression sme can be 
biopsy, surgical, or aiopsy specimens, The. 
method provides a rapid method of diagnosing 
infections caused by many-of. the protozoa that 
‘invade tissues. Frequently the parasites are 
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j Stained Films. Films can be educa with 
eithessWright’s stain or-G 


infections. | 


ot 
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: more easily “identified in such smear 


tion where available. 
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“a To. prepare the gmeuars, touch a 
freshly cut surface Of the tissue to a glass slide 
and then lift the: tissue off; repeat that step *% 


until an area of 2 or 8 square ‘em has been . 
covered with a thin film of cells. When properly. 


done, & thin layer of cells adheres.cach time the 


-tissue is touched: to the slide. Avoid streaking 


the tissue. along the slide; cells and parasites are 


distorted when the specimen is streaked. - 


-(b) Allow the smear to dry ,at -room.. 


temperature or warm slightly ina 37C incuba- 


‘tors. - 


(ve) Stain the smear. by the Giesma 
method ‘as outlined in paragraph 11-5 for thin 


. ‘Blond films. : 
(4) anit: Povivieat: and Other 


Fluid Films, When only a small amount: of 


fluid is available, use it as is without centrifuga- 
_ tion. However, when sufficient fluidis obtained, 


concentrate the cellular elements by centrifug- 
ing the fluid at 1,500 rpm for -15 minutes. 
Remove the supernatant fluid with a sterile 


‘pipet and make thin. films with the sediment. 


Allow the film to thoroughly air-dry or warm 
slightly. in a 87C incubator. Stain the films in 


‘the same manner as given for thin blood films in 


paragraph 11-5. 

(5) Evudate Films. Films of exudates are 
prepared and stained in much the manner as 
thick and thin blood films. The procedures are 
outlined in paragraph 11-5, Examine the sméar 
as if it were a blood film. : 


e. Cultures. All of the species of Leishma- 


nia and Trypanosoma hat inféet humans can 
be grown on culture media, Trypanosoma cruzi, 
T. rangeli;. and all of Leishmania grow and 
reproduce very «well on NNN medium. ‘The 
specialized medium of Weinman gives the best 


_ results. However, the probability of obtaining a 


positive culture depends on’ the density of the 


‘parasites, the ‘type of specimen, the type of 
‘culture medium employed, the species involved, 


and the freedom from contaminants such as 
bacteria and fungi, With the possibility that the 


_ parasites will not grow, donot rely on culture 


alone. Always perform other procedures such as 
the examination of fresh or stained. specimens 
as well as serological tests and animal inocula- 


+ : ° 


5 than in 


, Sodium chloride .. 


“2-9- 


(1): NNN Medium Noe and ‘Mae Neal), 
Bacto agar. - aa 


on OB ; 


(a) Mix ‘the Gea and ee chloride | 


with the distilled) water and heat to boiling. © 


-(b) Dispense 5 ml quantities to large test. 
(c) ee vat ‘1b pounds “pressure ° 


to 45-50C, and er 2 ‘ml. of 


a 


“Wd 


sterile defibrinated rabbit blood, 


(ce) Mix the blood well with the medium .. 
and place in a slanted position to cool. : 
(f) Incubate overnight at 37C, and check _ 


for sterility. Store under refrigération. 


(2) Weinman’s Medium. . 4.2 
Nutrient agar, 1.5%, an 7.3. soasiaganreesbactiinaics 31.0 ¢ 


Distilled water wesc sagavauvtbasevevas - 1000.0 ml 
Inactivated human plasma (sterile)... QS. 
Human red blood cells SUCUUG) nnsisssenitrscccean 18 


(a) Mix the nutrient agar, agar, ‘andl the 


_ distilled water and heat to boiling. 


(b) Dispense in 6 ml amounts in large 
screw-capped test tubes. 
(ec) Sterilize ..at 15. pounds pressure 
(121C) for 15 minutes. 
(d) The, blood required for the plasma 
and red cells can be uncontaminated, expired, 


‘blood-bank blood or fréshly drawn, citrated 


whole ‘blood. Approximately 2 ml’ per tube is.’ 
needed. The plasma of some individuals inhibits | 


‘the growth of the trypanosomes, To reduce the 


possibility of this occurring, the plasma has to 
be inactivated and .the cells thoroughly washed. 

(ec) Separate the cells and plasma and - 
inactivate the plasma by heating for 30 minutes 
at 56C. Maintain sterile conditions throughout. 

(f) -Wash the red cells, as aseptically as 
possible, three times in three or more volumes of 
sterile 0.9 percent saline. 

(g) Reconstitute the blood by” mixing 
equal volumes’ of inactivated plasma and 
washed red cells. 

_ 4h) Cool the tubed media to 45-50C,. 
and add 2-ml of the reconstituted blood. a 
(i) Mix the blood well with the medium 


and place’in a slanted position to coal: 


@ 
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‘overly. : 


Riis Inc fiat over night ¢ at 87C, ani check 
for sterility, Store under refrigeration. | 
(3) Procedwre for Liguid Spec Pme ns: 
(a) Introduce 1-3eml of specimen into 
the eulturedube Aivlabgicnla ster ili \ 


replace the « cap. 
» (ec) ‘Setup at lewst three tubes is 


there i is sufficient specimen, 


(d) Incubate the cultures at. room temp- 


_ erature (approximately 24C). 


(e) Cheek the culture at weekly inter- 
vals. -Use aseptic precautions lo remove iw: 
loopful of culture fluid after mixing by tapping 
tube. Place the material on a glass slide and add” 
a coverslip. Examine: the entire preparation 
systematically with the high-dry magnification 
of the microscope. Look for motile flagellates, 
which can oceur singly or in small to large 
clumps ‘or rosettes. In heavy to moderate 
infections the parasites can be found within 2°) 


~ weeks; whereas, in light infeetions it- might be 


as long-as 2 months before any organisms can be 
found. Contamination with bacteria’ or fungi 


_ will inhibit growth of ‘the parasites and is, the 
- greatest cause of failure with these cultures. 


(4) Procedure for. Tissue Specimens: 
Transfer 1-2 ml of sterile Locke's: 
solution [paragraph 6-2a(2) (a)] to the 
tube with’ a sterile pipet. Employ 
technique during every step of the 


procedure, 
(b) Transfer . uncontaminated 
specimens directly .to the Locke's solutjon. 


(c) If the materia to be cultured hit 
heen contaminated, add 20 units of penicillin 
and 40 units of streptpmycin to cach milliliter of 
Locke's solution used; then add the specimen to 
be cultured, 

(d) Incubate and examine the euliaive as 
directed for liquid specimens in paragraphs 12- 


ss eh aah 12-9¢(8 )(e). 


“Jsuspee ted. 


d.: Animal Ineculation. Animal inoculation 
isolating several organ- 
are available, but the 


issan excellent tool for 
Lies 


sms when such faci 


—tethnique varies with the species of parasite 


However, it does take days or 
sometimes even weeks for the parasites to grow 


and a in the animals to the point that a 


~ be made. 
> “@) Collection anil” Preparation of - Speei- 
mens: 


~ AFM 160-48/TM8-227-2 


sufficient: number is present for Hallegnosi ts 


(a) Employ the boutitechnique possible 
When collecting specimens to.avoid contamina- 
tion with bacteria and fungi. Also, wear: gloves 
‘throughout the procedure. 

(b) Use sterile citrate or heparin tubes 
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when collecting | gail specimens to prevent — 


clotting. 


~*~ 
or coagulated specimen that is to be used for 
animal inoculation. : 


'7,.- Snip larger tissue, speciniens into 


pieces no larger than 3 mm withsterile scigydis. 


2. Place tissue inyattrile tissue -grin- 


“der or mortar and adgwSul ficient, sterile 0.9 
percent saline to make: a mixture of approxi- — 
mately 7 ae opitissue to 9 parts of saline. 

Géind the mixture until it is a. 


suspen vif? such fine texture that it) will pass 


a 1ypodermic needle. a er 


= . v 


ff fT] noe ulation Proéedures 


(ce) Prepare fine suspension of any tissue. | 


a) Cleanse the abdominal skin. of each 


affma to be inoculated.. 


(b) To make mice more susceptible to— 


cortisone subcutaneously. 


intraperitoneally into a 16 g mouse. Inoculate 
correspondingly larger inocula in rats, hamsters, 
fruinea pigs, ete, 


used for preparing “ail ae the eke 
mens. Sterilize them before washing. 


(3) Special Considerations for Each Henio? 


flagellate: 

(a) iets donorant. 
can. be isolated by. inoculating bone. marrow, 
blood, spinal fluid, spleen, liver, and lymph node 

tissue into young hamsters. Bone marrow is the 
specimen of choice. Usually animal inoculation 
is not used to make the primary diagnosis, but it 
is used to confirm the diagnosis.. The reason is 
that it can take 2 months or longer before: the 


L. donatrant 


- animals show signs. of the disease. At that time 


the amastigotes can be found in’ the liver, 
bone marrow, and other specimens by 


spleen, 


Tl 


& fe organisms, start with young males (not - 
* adults) «and inject each one with 5 mg of. 


(c) Inoeulate: 1.0. mi of the specimen = 


@ 
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T. -erusi: 


muscle; -bone marrow, spleen, liver, 
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preparing bone marrow smears or tissue impres-- 


sion smears of the other tissues. : 
“(b)) Trypanosoma cr 


isolated from blood, 


ean be 


and occasionally ‘other ‘tissues. 


Bone. marrow, spleen, 
and lymph -node tissues are frequently, positive 
when the blood is negative. Heart muscle is the 


_ specimen of choice for: postmortem examina- 


tions. Kittens, puppies, hamsters, guinea pigs, 
rats, and mi : susceptible.to the organism. 
Inasmuch aS mice are feadily available and as 


susceptible to infection as the other animals, 


they- are. rgcommended: T. rangeli is usually 
prestnt in small nuEnens ane can be aeeovers 


, mons.-Mast ons animals that are suscep: 


*~ 


tible to T. 
rangeld, | 

© (¢). Frypanosoma pasnpisiie ing ye rie: 
desieise, Bothof the African trypanosomes. can 


crust are also susceptible .to T. 


“be isolated: by inoculiting. blood (during: carly 


"stages of infection), or lymph’.node tissue or 


spinal Fleuicly ( (during later stages of infection) 
into guinea pigs, rats, and mice. Animals that 
are going to’ become positive usually do so 
within about 2 weeks: Those. that are ‘still 


nepative after 4 weeks rarcly become positive. 


(dj Leishmania tropica and L. brazilien- 
sis. L. tropica and b, braziliensis produce : skin 


lesions and mucocutaneous lesions in+ -humans. 
The amount. of material that is obtained for: 


Cyimination is very small and is usually best 
utilized for direct examination and culture on 


NNN4medium. 


(4) Examination of Inoculated Animals: 

(a) Leishmania donovani. When animal 
inoculation. is used to isolate L. donorani, 
sacrifice. the hamsters after 3 months if they 
show no signs of disease. Sacrifice them sooner 
when they show symptoms of leishmaniasis. 
Prepare impression smears of a eyt surface of 
the spleen, liver, and lymph nodes. Prepare a 


thin smear of a specimen of bene marrow and- 
\: : { : : P 2 SL Seer 

prepare stained histological sections of the same - 

irs and sections for ° 


organs. Examine the sme: 
the typical intracellular am 
shy sal eruzl 
cheek the mice eye 2 days by. clipping the tip 


igotes. 


t ' i - i 


si and T. rangeli 
heart” 
Iymph- node, * 
Blood, ts) most 

successfully used during: the acute phase ‘and 
‘during febrile episodes. 


‘the heart museles 


After 4 days’ 


© ISM 


Coverslip the blood and 


3-weeks, sacrifice them by withdrawing-as much 
blood as: possible from the heart, using a sterile 


“24 gage needlé and 1 ml-tuberculin syringe, and. 
Seulture on NNN medium [paragraph:12-9¢(1)}. 


Cheek the cultures as outlined in paragraph 12- 
9e(3)(e). Prepare stained histological sections of 


amastigotes. 


(ec) Trypansoma rangeli,. Examine, the 


blood of the'mice as outlined for T. cruzic If. 


and examine for intracellular 


" of the tail and removing a small drop of blood to. 
“a microscope slide. 
examine thé entire area at high-dry magnifiea- 
tion. If -none of the mice become positive within - 


they are still négative after 3. weeks, withalraw. 


their blood as for 7. cruzi and inoculate NNN 


medium [paragraph 12-9¢(1)]. It is not necessary | 


to prepare histological ‘sections when looking for 
T. rangeli because they are not known to 
invade tissues; however, T. yy 
are found in the samettfcas so follow the case 
up just as for T. cruzi to prevent its being 


engeli and T. cruzi: 


overlooked, a 


(d) Try “ypanosoma yambiense ‘and 7. 


rhodesiense. Clip the ear or tail of the animals | 


to obtain a.small drop of blood, Coverslip the’. » 


drop of blood on a microscope slide and examine 
the entire. area 


at shigh-dry magnification for’. 


motile trypanosomes. If none of. the animals - 


-hecome: positive in. 4 weeks, sacrifice them by |. 


withdrawing as much blood as possible from the | 


heart. Inoculate ' several tuties of Weinman's 


‘medium [paragraph 12-9¢(2)]. Examine anid: 
follow the culture. as outlined in paragraph 12- 


9c(3). : ie : 7 
e.. Xenodiagnosis: 

(1) Xenodiagnosis j is used extensively in 
areas where Try ypanosente: cruzi and Trypano- 
soma_rangeli “are ende t is similar to the 
culture method except: that the flagellates 
lap in the meet asia ee bug) 


the sulvienli cs op no éomiamination with yicies 


ria or fungi, no refrigeration required, and 


reduced chance of accidental infection. + 


(2) Clean triatomid bugs raised in .the 


laboratory are allowed.to take a blood meal 
from the patient. The bite of the bugs causes no 
‘pain because they secrete an anesthetic in their 
saliva. Place six of more-hungry nymphs in a 


“gauze-covered container. Then tape the contain- 


aS 


* (12-12, 


8 one 


er to the’ inner surface of the tonkiem with iis 


i) 
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giuuze against the skin. Allow the bugs to feed 
until they @ke a full meal. Keep the bugs at . 
room temperature. After 10 to . days and at 


weekly intervals. afterward - for’ 2° months or 


longer examine the’ fecal materi ial ‘of the. bugs 7 
‘for flagellates, Larger nymphs ‘can ingest up to 


1 m! of blood at a feeding, and light infections 


"ean, frequently. be detected by this method. when 


other methods fail. 
f. Aldehyde Test (Napier): . 
(1) Procedure: , 
‘(a) To a test tube containing 1 ml of 


patient's serum, add 1 drop of 40% formaldeh- : 


yde. Shake well. ; : 
(b) Allow. to stand at room temperature, 
(2) Interpretation; 


AFM. 160-48/TM8.227-2 
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(a) A positive test is ‘indiewted if hes 
serum: becomes, sorte and gels within: 3-30 
\ yminutes, : 
yy (b) A nepativs test: is indicated when no 
reaction occurs within 24 hours. ; 

(c) A doubtful reaction ‘is indicated by 
the appearagce of, Opaque serum which does not. 
_gel. This can oceur in'early. infections. 

(8) Discussion: ‘3 

(a) The aldehyde reaction is a nonspecif- 
ic test for increased serum globulin. The test is 
positive in about, 85% -of the infections . with " 
Leishmania donova ni, 

(b) False’ positive tests occur. in any, 
-condition in which serum globulin is elevated. 
That includes schistosomiasis. Every attempt 

should be made to confirm the results of. the 
saldehyde test before a’ final diagnosis is. made.” 


AFM 160-48/TMB.2 2 : 


%. 


S 
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oe, SECTION ceuoroaon aa 


i3- A. Toxoplasitia Gondii: ane 
a. Life History. Toxoplasma is angniesttital 
coccidian of cats. It is ‘spread throtigh ‘fecal } 
contamination by’ oocysts resembling’ those: of 
Isospora, Unlike typical coceidia, Toroplasma 
multiplies: extensively in other tissues, 1 addy 
«tion. to the, intestine, ins many species :of 
“ mat mals including humans. However, only:edts 
are. Known lo exerete. oacysts in fécess.Cysts. or” 
© trophozoites | in tissues ‘cause infection, when 
“they are inggsted * vith raw and: undereooked ’ 
omeat, _maing garn sorism an excellem 
ae OF, pransmission. AIS » congenital ‘trarikm. 
Bie plays it smalt’ but medically. importa ia 
-. or * . Regardless of mode: of transmission, md i ‘ali 
a and, birds: other than cats can’ be Peprare AL" as 
__ facultidtive intermediate: hosts! 4 The oocysts of | 
i Tosoplasma become,infective afew days after 
os.) they are passed and emain Eective for several - 
. fat in watel olst soil, a wt 
_ Morphology. The oocysts passed: in ‘cat 
feces are ovoid, clear, thin- walled structures * 
_f ~ measuring about, 10 by 12 micbons. They..are 
* , almost spherical and contain a central granular 
— ‘ mass. These. ooeysts ean be inchiced to sporulate 
‘' by the same procedtre outlined for Isospora and 
_ Bimeria in paragraph 6-5, After sporule ition « 
they contain two oval sporocysts similar to 
Each sporoeyst: contains four sporo- 
era 


Isospora. 


.4 
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o? 


‘contain few to many merozoites, 


| PARASITES OF HUMANS | 


aoites.. in numnan tissues and eh ah tropho- 


wroups ne range ae a . few on many. 


T 


he? 


- trophozoites-are intracellular parasites, but they 


can‘be found outside of cells occasionally. ‘They , 
are ovoid in shape with one end attenuated and. 
the other more rounded. They ‘measure Bw 4 
microns in. width and 4 to 7-microns in length. 
Stained organisms, have an oval nucleus near. 
the: rounded end. Phe trophozoites of. Toroplas- 


‘ma resemble-the organisms of Leish maria’ but 
* they have no kinetoplast; In some’ specimens 


there is a chromatin clot between: the nucleus | 
and the attenuated end. Trophozoites multiply 


“by endodyogeny, and: cells. ean become packed 


with organisms (figure 13-1). The. individual 
organisms are sometimes crowded to the point 


that they lose: their characteristic shape. Such 


cells are known as pSeudocysts, At the proper’ 

time the process of endodyogeny leads to the 

production of true cysts containing many naked 

merozoites (figure 18-1), mainly in brain and- 
muscle. Cells which become cysts are destroyed 

beyond recognition, and the parasites develop a 
highly elastic, tough membrane. that distinctly 

separates the cysts from any host cells. Cysts 

but they 

stain has: ‘been 


usually: have many. Giemsa’s 


‘used to stain the parasites in tissue, but some ° 


find this unsatisfactory. 


Lr. aspir 


‘Laboratory Diaignois 


tions of: Palen ler, avg noite, dates 
brain, ands other tissues’ In, chronic. or latent . 
“quises, cysts are found in the brain, -dccasionally” 


of euapiel i neaie ae are pute 


to Toxoplasma gondii, and: they are relatively ~ : 


cintexpensive. * The game specimens | ‘that . ard: 
recommended in the previous’ paragraph. are’. 
». recommended for animal ‘inoculation, Collect, 
* prepare, and inoculate the’ specimens jas: outlined 
_ in paragraphs 12-9d(1) and 12-9d(2). 
ce (a). At the end of ‘one week use a storile 
- needle and. syringe to withdraw: any. peritgneal 


et ee . 


hale for 7 
” ‘ 


in. muscle t tissue, and rarely elsewhere, “Tropho- 


waa eicieas 


réliable procedure available: More recently he © 


..immunofluorescent' antibody. anil hemagglutina- - 
tion tests have 4 2 come into use: Either one or both - 
of these tests should.be used in conjunction ‘with 


the procedures to’ demonstrate: the organisins in 
order, Lo make a diagnosis. 


ee 


15.2. ‘Sareboyatla: lindemanni. ‘Ss. ‘Hideniaunt is 


" an incidental parasite of humans that causes no 


‘known disease, "The: organisms are. found: in. 
elongated cylindrical, tubelike bodies in- the” 
musclé fibers of the diaphragm, tongue, chest, 


abdomen, and= myocardia.. “The- “tubes*range*in’ 
. | size from microscopic up to.6- em long. They: ‘are. 


hyaline cysts that are surrounded by an outer: 
‘envelope. The’ cyst-is divided into: compartments, 
which contain many: sporelike: organisms Vigurs. 
- 13-2), each with a ‘nucleus.> The . nucleus i 8 
- located near one end of the organism, whieh ‘i Is. 
‘rounded, Their’ shape is’ similar: to ; ‘that. of: 
» Toxoplasma,” but: they are about twice as large, : 
4 'to 9 microns by 12 to 16 mierons, S, lindeman- 


- ni is rately encountered:in’ humans, but it can 
be ‘confused: with - Toxoplasma’ ind Trypanoso- “ 


@ i pe but thoy at are pence available: = 4 . a 
at, the larger. reference centers,” The. Spbin 
. Feldman - dye :tést has ‘long been ‘the ‘ost: : 


oT oe 


fluid present from one or moré mice-that have yy@ epyzi or ‘Leishmania if it is not considered 
» been. anesthetized inanether jar, <5 “when performing microscopic examindttons of 
: Ab). Cheek. the: material nfictoscopically ‘ stained films‘and tissue séctibns, Pay 
. Pa r 


“for Loxoplismais after smearing and staining as 
for thin blood. films in. paragraph 11-5. . 

(ey; TP the peritoneal, fluid is negative, 
—sacrifibe ' one mousy: and preparea suspension of 


raph ° -12-9d(1) as above: Inoculate’ that® 
jal intg another group. of mice. Treat’ the 


_ Second group in the same manner was: the first. 


F (d): The organisms ure usually found i 
aoe linet Erp ae mice aL an ‘cus 


‘the: brain and other organs by the’directions in - 


& * Ye Py ¥ . HS = 
: v fly a 


13-3. Piieumocystis Catiinii:” 
a. « Pile inoc ystis carinii is” found in. ihe 
Jungs of many mamma neluding: humans, It is. 


ee | 


frequently observed in cases which demonstrate: = 
no symptoms of disease. However, the orga an- . * 


‘ isms are. dssotiated with interstitial, plasma- -cell 


pheumdnia ‘in premature and,young infants and 
older. patients with:jmmunologic deficiencies, 


bas 


e- ‘ 1 Sy 


valor ‘oi h hosts with i impai real defense mecha 


: ys 
especially: in eee who pavesore hptaere for ao 


@ 
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Figure 1 Id § Sarcocystis lindermanni, « 


“cysts” 


stain Griatly: enlarged: : ; 
- The only presently ayailable- ‘way to make . 
a positive diagnosis i is to demonstrate Preumg- 7 


cop J esb.- ‘The. parisites appear in. tissue ‘sections ; 
en tissue- -impression smears as mall, round or: 
. aval, cystlike structures that contain:from one: 
“to: eight uninucleated: bodies (figure 13-3), The - 
‘are 5 to 8 microns in dianieter. The. 
’ ‘uninucleate daughter cells are at first spherical; ° 
~. later, they’ ‘become crescent-shapéd Structures . ; 
= that measure 15 192 2.5 by'0. 51 microns. 


_ both Giemsa’ 3 and Gr 


- 13-4: Entamoéba eee a ae a : 
‘has’ Been 


cystis ca pinii in ine sue, ‘The parasite dan,be é 
identified in lung tissue-sections or. lung tisstie’ 


impression. smears. The cut surface of ‘the lung a 
tissye appears more solid-than-normal with gray 


to gray- -yellow patches. Upon microseapic exam- 


ination the alveolar. spaces are: characteristically i : 


filled: with: a fine, ' foamy ‘eosinophilic material. 


** Large ‘masses.of ‘the parasites are found in the. 
foamy ‘substance that fills the alveoli. Giemsa’ s- 


stain of -the’ tissue or. impression smear: “will: ’ 


Feveal. the. individual: organisms Within . the: a 


“cysts,” The: individual organisms are Gram- a 


negative, but the specific. morphology. is: diffi-. é 


s'stain the ‘ “eyst”, ie - 


- does -not- stain ‘but app ears as a ‘clear. zone - 


cult’, to determine. when. Grain-stained. 


around the: organisms... The: “cyst” “wall: stains. me 
black with. methenamine-silver, stain making: it - 


; stand ‘out very clearly. ': 


a. The meba,. 2. histolytica, 


found invading almost ‘every organ and soft | - 


, tissue of the human body. The invasion of the’ 


‘tissues is by a “I¥tic- ‘process that causes necrosis. 


which frequently leads to the formation of an’ 
_, abscess. The invasion of such. cnn aa ee, 
tissues almost always. occurs after the pa 


sites 
‘have invaded the wall of the large intestine. The: 
liver: is. the | organ most frequently involved. 


a 


To. insure, that: the: two. portions a 


téd -amebic - “abscess _ aspirate: is 


by: submitted. ‘to. ‘the. laboratory. for 
demonstration: ‘of organisms. The. trophozoites _ 


Materials: fromthe. central. portion of... 
_ the abscess are.less' likely: to reveal organisms. 
é ‘collected ° 
eparately, Have the material removed in at 


_., least two. aliquots. The first, usually ‘yellowish- 
ae “white, seldom: contains amebae. The next,“or - 
_ subsequent portions,’ are “reddish in color, and . 
“are more likely to contain: organisms; the last * 


“part containing material from. near ’the abscess 


- wall, 4s most likely to contain organisms. The 


“tion “Of” “theamebae~ ‘ins ‘suspected~cases~ -of 


o.. 
ERIC 


. Be(6)]. 


antibodies -per 
after terminatic 


. sion. 
* aQwilable.at many of the refe 
The old complement fixation test: and-some - 
_ other procedures are-also in use; however, they 
. do notregularly. yield as réliak 
, indirect a as test. 


material - is. .Processed | for examination ‘and — 


- culture.as outlined i in chapters 5.and 6. 


_¢ Tissues are examined’for the demonstra- 


extraintestinal. amebiasis: The organisms are. 
‘not easy. to identify i In routine ‘sections stained:* 
"by hematoxylin and eosin. :To perform a useful ° 


screening procedure, fix the tissues in formalin - 


» andstain them with PAS (periodic acid Schiff) ” 
__ Feagent. The amebae’ usually stand out as bright... 
- ‘red bodies: The exact morphology is rarely clear, 


_but. the: ‘presence of such bodies is sufficient to. -- 
a warrant caref ul search. of sections treated with - 
7 one that are’ better suited to'the demonstra- ~ 


‘ tion : of morphology: iron hematoxylin, tri-, 
chrome, or’ chlorazol black“ EB (paragraph. = 


d, Aniibotties are proiluced ‘neepilatiy: or 


not at’ all, in. intestinal amebiasis; however, in 


‘invasive amebiasis antibodies - are regularly 
produced - in. detectable quantities, There are* 


various procedures do vary i in Splatt Since. 


vol infection, : a positive ‘sero= 
ent for the’ 


logical result is, not in ‘itself’ suff 


* diagnosis. of active: amebic infection. A negative 
- result by thé more sénsitive méthods will help: 


cated : chiefly. din thé: ‘peripheral areaof the -.c 


- the. world’ and. appears. ‘to have a worldwide ~ 


_ ‘distribution, -Most ‘of the patients from whom . - 


the. organism. has. been recovered have hada 


“history of swimming in.fresh or‘brackish water — 
- a few. days prior-to onset of. illness. Naegleria: 
causes the same type ‘of disease in’ ‘laboratory’ - 
animals when the organisms are.introduced, into 


"the nasal passages. The. organisms invade. the 


also’ serological procedures available. that are. 
- highly specific for amebic antibodies, but the.. 


"hata! mucosa and penetrate into the brain. That: : 
‘isthe. probable ‘mode : of; ‘infection: in human 
‘patients with the. orgariisms gaining’ access to*. . | 
- thé nasal .and-inner éar. passages: while - the . 

victim_is swimming.. In n_addition. to.invading.t the’. 
-central'nervous system, the ameba can get-into .. ‘ 


the alteulatory system and Spread to. all organs — 
‘ of the body. | ig ' 
cb. Naegleria:* ‘is capable of transforming ° 


‘from | amebae into highly motile flagellates. The. | 


orgasms have a single nucleus.that contains a_ 
larger ark” karyosorne and a° ‘delicate: nuclear. 
rim.- “Living arnebae, - in cerebrospinal * fluid 
_-a¢tively extend blunt, pseudopodia. in different — 


‘directions .at almost the. same@timie producing a 
. “bubbling” . appearance, ‘Hyperactive, eruptive, 
.. spasmodic: ameboid activity’ is. characteristic, of 

. Naegleria. The ‘ability ‘of the ameboid forms to 
' transform in vitro. into actively. motile flagel- |= . 
‘lates is also an -important characteristic, of: 


Naegleria that must be recognized to. make..a 


- Proper identification: The flagellate is élliptical aay 2 
or pear-shaped, Ya 2 to 4 flagella originating 7.) 


from the anteriofend. The cysts-are uninucleat- 


‘ed. The cyst is ‘spherical and has.a thick wall ’ 
“with a smooth wavy capsule. The cyst wall has° . 
"several: apertures which,. at times, aré’ difficult’ 2s 

’ to observe.. The ameboid trophozoite measures 

* 8-18 microns by 10-36 microns_while the flagel- -- 


_ lated stage | ‘measures about’'8 microns by: 18 


the physician rule, out. appreciable | tissue inva- : 


The indirect hemagglutination. test” 
boratories.” 


pals as the’- 


oe 


z 


“be cultured on trypticase soy medium 


‘microns. The cysts are approximately. 2 to 4 
_ microns ‘in diameter: |. Lok : 
an we Laboratory. diagnosis is made: by “dahon 
,_strating the amebae ‘in. spinal flu 
can’ bé observed - by examining direct wet 


preparations, and stained smears, They can also 


with_ Enterobacter , species _ bacteria.. 


.é 


seeded | 
¥ ood . 


. The dmebae , 


7 the culture. se to bé 
a To obtain -flagels 
“fresh we ater: to, the culture medium on‘which the. 


-Engubate again at 387C - 


; organisms ‘are growin ; 
oe ed area. 


i for 2° to. 12 "hours,’ Many. of. Ape ameboid forms — 


4 ture Spinal fluid:or‘other material as outlined... = oe Bee ot ree 
“SECTION B-HELMINTHS 


: > will transform into flagellated forms. Flagell 
~~ ed forms ° ‘have | snot, been found 


ot 


me. oo and ‘part ly” 
ed, forms, add warm: 


i at- 


eae ial. Section and, stain. tissues from eae 
ed. 3 uN. outlined * for £. Rintolytica’ 1 
Teepe 13-4e.. mete, ‘antic 


ad Prepare the following. medium: and. cul- 


Sulfate... Prepare’ a. 0:56. 


(1). 


Neomyein- 


* pepeent solution of neomycin-sulfate. from the 


dry 
waters ° 


tit 


powder in sterile 


| -antibiotie 


ze (2). Nyntati, 


(8): Trypticase: Soy: Agar. Prepare’ the . 


at ‘try pticase soy agar, froma commercial prepata-- - 
“tion, .Prepare it at “twice the strength recom: .. 
; mended by. the: 


manufacturer: 
(4) ‘Killed: Enterobaé ter Actddenen: Remove’ 


“a colonies of ’ Enterobacter from the surface. of a. 


16 to 20. hour culture. on trypticdse. soy agar. 


. Suspend ‘the organisms in trypticase soy. broth: 


: _ Bring the suspension to-the proper density. by: 


ee 


: reached, 


transmittance is 
\ dpoctrophotomet ies 


adding organisms until - 
when, ‘rei ad in. 


; tube: Phuets ‘the? "gpspension ina tightly capped. 
,tubeand imtherse-in 
minutes. The suspension can he storéd indefi- 
nitely i in wref rigerator. 


a 65C:- water ‘bath for 80° 


-(5) Medinm for Amebae Cultures To 100 ml | 


of sterilized tryplicase soy. agar that has been 


@ 
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“cooled to bout. 56C, add 5 
antibiotic solutions plus 90 i of sterile distilled 
water that is also about 56C. Pour the medium, 
“in about % ml quantities, 

‘plates. Allow moisture’ to evaporate from the. ° 


>-ml of each ‘of the 


“into 100-mm. petri 


surface: of -the agar -after ‘it solidifies, Place 


approximately ( 0. 05 ml of-the killed ‘Enterobae ter 
snter of the phate. Spread: the” 
suspension over a: vintral urea of dbout 2 25 to 40 - 


in clined. 


Make’ a ‘suspension: of nysta- ..’. 
_ In sterile, distilled. water that;contains 1500.” 
i units” of antibiotic | per ml .of’ water. Use: dry, : 

- powdered: nystatin to prepare . the suspension, + 


“pieces ‘of. ‘tis ssue near wre conter of the! aie! ve 


-Tneubate the plates’ at/87C. Check the plates’ 
“daily - for 4 or 5 days for the emergence -of | 
‘“amebae growing. ft rom the edge ofthe: dnoculat- 


(7) ermindtion. ‘To. cheek the plate for: 
“growth; observe tk 


eit ia using low. ‘power. The a tae are about _ 


vrandce: into “the Scaphee | zone. of ‘the agar ° 


vs where they. eventually neve 


“Begtion sais i is ser ciel a 
finding the larvae"in ‘muscle tissue, Humans.,: 
become -infected when they ingest raw ‘or 


agar surface witha micro. 


. 


insufficiently cooked. flesh, _usually pork;; that a. 


“contains infe 
“expected, the} 
‘in: ibeeceating ‘population’ 
traditionally been a serious 
~ Europe «and ‘the’ United/ 
, decades. It is still widely di 
Poland, : ‘Spain, Hungary, and the. lower 
- Danube countries: There are: still reports of. 
small épidemic. outbreaks occurring” in. the | 
United States.and Latin America, Inthe last. . 
. few years there have been several ” outbreaks , 
. bee from Thailand, - : 


tive larvae of: _the ‘parasite. As 

“most: commonly found, 
Trichinella has: . 
oblem in: parts of — 
tates ‘until recent : 


Life: Cyele.: A. working knowledke of the . 


lite é dice of Trichinella is. important to the. 
> téchniéfan. It tells him when and where certain 
. stages of the . parasite are most likely to be 


found.. The cycle in man beans when he ingests - 


usually pork, infective 
In the small intestine, the cysts that 


meat, 
larvae. 


.. surround the larvae are digested, and the larvae 


enter the intestinal crypts. ‘The larvae mature - 
“very rapidly. The adults (figure 13-4¥are small 
white worms, just visible to the unaided eye, the 
_ male. being 1 15. ‘mm Tong ane the female about 


passed from the, intestine j in-a a very. short time, 


- Upon fertilization, the female burrows more 


deeply into the intestinal mucosa and by. the 5th” 


: 7 to 7th day. begins to deposit larvae directly into. 


din Germany, . 


~~ hecome:coiled-and-encapsulation; has t 
- larvae are:infective for another hostwhen they” 
“reach | the 
. capsule: begins alter about. 8 weeks. in 9-to. 12. : 
“months most. of . the encapsulated larvae ‘are: ” 
completely. calcified and dead, ut Some muy : 


@ 
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a ite -yourig le 


* develop and grow. The muscles: 


suspected: 


the | mucosit, “Acaingle ‘gi 
several hundred lar I ae ove 


; “lenve 
invade solunciey Clnaial): muscle,, . This is | the:: 
‘only tissue in which the ‘lary: 


affected ‘are in the diaphragt 
> tongue, - and. the. biceps, gastrocnemiu nt 
_ deltoid: muscles. One to. two weeks after“expo-. 
“ stire, most of the larvae have: reached strigted . 
“muscle. 
laryae.in the: muscles (figure 13-4). have grown 
‘to about J mm in length..At this vet they have 


coiled stage. Calcification -of the 


‘live ‘for several years. i 


‘| is 
“bh. . haboratory Diagnosis, <i dctindlive diag 


nosisof Trichinella is very difficult to make. in: 


the carly slages of the disease, During the very” : 


early stages, the physician has nothing to go on 
~ but the. patient history. 


‘You can sometimes find Ty Diralis larvae in 
the. céntrifuged sediment of: shemolyzed blood 
during carly phases 6f heavy" infeetions or in the 
"“¢erebrospinal fluid when CNS involyement is: 
present; Larvae can’ usually” be found i in the 
meat’ if-it-is still available: Use the. 


* compression procedure, 
_.meat are avdilable, use the digestion procedure - 
fo-search for. them. As-the infection advances to - 
the seventh to fourteenth day, larvae reach the, 
musclgs of the patient, and it becomes possible’ 

* to recover, them. from muscle biopsies. The 


“compression procedure is usually adequate to 


examine the entire wbiopsy in a: short time 
because thé amount ‘of specimen. is limited. On 
_ postmortem examinations: obtain sufficient dia- 
_ phragm muscle: for: digestion, compression, ,and- 
histological sectioning. Diaphragm muscle usu- : 
ally gives ‘the highest. percentage of. positives, - 
but other striated muscles should | also: be 
» examined. Skin-test antigens are available for 


gives birth. to - : Trichinella, and the phy i 


“fhe chpillue a ae 


About’ 3. aveeks after exposure, - the) 


wepuneThe---2--- 5 fh 


At that .point the - 
“patient will have an eosinophilic leukocytosis. y 


ov af large’ amounts ‘of .. 


“as mach as possible, place a portion of the tis 
- 10-20 emm; depending upon Its texture, oF 
“inch by 3‘inch.slide. Add a drop or two of's 


rous samples into minute cubes. 
. dle third of the; 


~ ineh. slide: Compress the specimen as much as 
possible, ee ee - 


“I August” 1974 


a will occasionally 
- them as an aid ‘in diagnosing” the disease. 


_ Reliable: agglutination. procedures are ivailable:. ~: 
_ for this infection. A bentonite flocculation test °~ 
and an indi 
‘been found to be sensitive and satisfactorily. 
“specific. ‘The tests, when performed © on. acute” | 
_ and convalescent serum, will show a significant 
an increase in titer, : fener oar =. ee ; 


ct -hemageglutination ‘test. have . 


FEMALE. 


ENCAPSULATED LARVA.” 
Figure 13-4. ‘Trichinella siralis. Adults, x50. 


Larva x 450. 


e. Laboratory Procedures: ae 
.() Compression: Technique. Press biopsy or: 


autopsy specimens between .glass slides before 


examining them. The tissues can be pressed thin wi 


-enough to give clear visibility. 


(a) Avoiding fat and: connective tissues 


(b) Tease fibrous* samples into small 
strands with dissecting neddles. and cut nonfib- 


(c) Spread: the material along’ the. re = 
slide, cover it with a 1.5 5 inch by 3 _ 


Lae . fe 


o.. 
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a _Bnely pitted with minute pores. 


“(2) Concentration. by Die; ion. “Any. néma- 


“digestion ind: sedimentation. The. . digestion’: 
“.pfocdss-is ‘effective on-all but ‘bone, fat, and ” 


“nerve tissues, ‘To: prepare’ the digestion. fluid; 


er 5.0 g of dry granular pepsin. in 1 liter of - 
rmal saline and add _.7.0'ml.of ‘concentrated. 


" hydrock lorie acid to. each liter ‘of: the ‘solution. 


(a) Grind. or chop the tissue into bits not. 
more.than 2 or 3mm thick, ms 
* (b) Transfer to’a flask of suitable size to 


¥ 


. add. at ‘least.10. ‘ml. of digestion’ fluid, for each - 
gram of tissue. 


(¢) ; Incubate 6. to 12 hours at '3IC, ‘with © 


occasional stirring: .. 


Fr emncte (dl). After Stirring; fill: one or: two conical 
“centrifuge: ‘tubes, immediately. centrifuge ‘at 


— 2000-rpm for 1 minute, and.decant: 


(e) Resuspend the sediment in normal 


oa siiline, recentrifuge, and decant.: 


‘(f) Add just enough Guline to “suspend 


the ‘sediment.: With a pipet transfer the sedi- : 


ment to a-L.5 inch by 3 inch slide. 
(g) Coverslip and: examine. for motile 


" arvae™ ‘with the microscope under,low power. 


(h) If larvae-are. not found in the 
centrifuged | portion’ of the sample, allow: the 
remainder of the digested suspension to stand i in 


. the sedimentation ‘flask: for several more hours 


and, reexamine. 


13:7. Capillaria hepatica: C. hepatica is a 


deloste, paresdiixe parasite: that lives - in ig ; 


Salen: The female’ worms : pass: éges alee 


into the liver tissues, causing fibrosis. As the eft. ig ie ak ER AG, ae 
-13-10. Dioctophyma renale. Digctephyma, com-— - 


worms; and eggs accumulate in the liver, 


_ considerable damage is done. Tg make a positive. __ 
.. diagn 


sis, a liver biopsy must h&performed. Tie 
_accumulations of eggs appear as yellow $ Jotch- 
es on the liver. Prepare a compression slidé as in 
paragraph 12-6¢(1). Search for worms and’ eggs. 
Mor hologically . the eggs (figuré 9-15) are“ 
similar. to those of T. trichiura. They méasure 


_ 61 to 61 microns by 80 to 35 microns, which is 
_ slightly, larger than. thosé of’ T.-trichiura. The - 


eggs of C. hepatica are more barrel shaped, and 
the shells: appear ‘velvety, - because _ they © are 


4 Low 


larvae’ can be- concentrated _by.. pepsin ie 
together. for: mating. Man is an incidental ‘host ~ 


“13.8. Sagara Members of the genus Synga- ak, 
> mus’ - are’ small 
respiratory tract of birds-and-mammals. The- . 


nematodes: - that - live in. the . 


males and . females are P anently:. joined. * 


for S. ‘laryngeus and possibly .S. ° nasicola, 


“Huma infections ‘Have been reported - from - 
the ‘West Indies, and the. |. 


Puerto’ Rico, “Brazil, oe 
” Philippines, The adult worms irritate.the t upper a 


* respiratory, tract, “causing coughing, sneezing, < 


and‘an asthmalike condition. Diagnosis i is.made. .° 


- by finding the-adult worms or‘eggs in sputum or - \ 
_ feces, The eggs are oval, and'the shell appéars 


to: be-made: up of a. large ‘number of prisms”. 
cemented together. Be on the lookout for these — 


-- parasites, and. donot confuse their eggs. with 4 


. western states of the United: States, These". 
', parasites normally inhabit the conjunctival sac 


a 


“pollen grains that are. e. commonly . sghaeriea in. 


~ sputum: sk feces: « sits = 


“18 Thelazia. " Two species sof the genus ‘Thela- ms 


-zia have been reported from, the. conjunctival 
-sac of. man. Thelazia callipaeda. has -been ° 
“reported from several oriental-countries. Thela- ° 
zia califo#niensis has: been: reported from: the "°° 


of dogs and other mammals. They, are. only. 


‘incidental parasites of man, The worms measure * =“ 


about 4.5 mm by. 0:25 to 0.85 mm. ‘Females ‘ 


produce clear, thin-shelled, embryonated eggs 


‘which measure: 57 by 35. microns, The worms. © . 


_ have a rough’cuticle which causes -considerable :” + 


“ . damage to the tissues of the eye as ‘they crawl ; 
-“back* and forth across the front .of the eye... 


'. Diagnosis depends upon ‘the identification of the . 


- BYEnr 


“worm after. it is‘removed from the anesthetized . 


monly known as the giant’ kidney worm, is.” . 
widely. distributed throughout the: world. It is 
primarily a parasite of ish-eating carpfivores, - 


_ but*it is occasiénally found in horses, cattle, and. . 


_, humans. Dioctophyma adults are .very large; 


reddish nematodes’ which inhabit. and. destroy 


the parenchyma of the kidney. Males rngasure. | 
“,from 150 to 400'mm long, and females measure: 


-up to 1,000 mm long. Females pass eggs that are 
. unembryonated; dirty brown i in color, have. deep. 


: pittings: in the shell except at: -the poles, and 


: measure, 64 to 68 1 microns AYA AO, to 44° microns, e 


7 “1 LU: “Conpeecnn’ ulek ticn: G. pitleh) mo 


co Diag: nosis - is: “inadé by. fi 


cide: ipieal ‘éghein 


AG ‘postmor 


: inhabits the mucosa of ‘the es6phagus of. ruimiz~ 


‘. hedgehogs, ‘monkeys, and occasionally in man 


nants. It has also been’ found: in pigs, -bears, 


ae The. parasite has been reported from most'areas 


of the world, In, man, the worm.has been: found:” 


. 


'.. in the vicinity: of. the mouth, not the’esopha 


. fe 


in the mucosa and subdermal connective tiss 


irritation and inflammat. 


It produces S 
The adult or 
8 are ieee than. the’ males. Théy ‘may 
ure up to 145'mm:long. The females lay 


mei 


-_thickshelled, broadly ovoidal, and meena ee ‘to 


a 10 microns 3 by, 25 to 87 microns. 


. 13-12, Nematodes Unable to o Develop, Complete: i 


\ 


lyin Humans: « “ 
. a. Dirofilaria:. 
(2) Dirofilaria: imniitis. - 'D: Hants: 


oS heartworm of dogs, is occasionally found encap- 
-» ulated in the lungs ‘of hunians, Sexually: 
‘.’ mature worms have been found in people, .but 


no, microfilariae of the parasite have been found - 


_| ‘in their blood. ‘The worms are usually found on- 


radiographic. “examinations as ‘coin Nesions of - 


aie 7 


. : ‘amination the agult 
So. worms will-be found. almost completely. a g. 
See the. capsule of a Raney 


_are, threadlike, and ‘the. | 
_.and Thailand, People who are infected have ~ 


“ VeR 
—fully-embryonated: ‘eggs which“are transparent, * 


_planarians, shrimp, ° 
- rates serve as intermediate hosts. The larvae j in | 
_.the ‘rat: migrate’ from-the intestine ‘to the:brain |< 


Iti is: enzootic in most a ae 


for a* period. of development before they go to . 


‘the lungy of rats where they mature and: reside. . 


Humans also become infected: by eating raw. 


snails or shrimp; : ‘but the worms norntally do not 
, complete their migration to the. lungs. They .- 


‘remain in "the. brain and. spinal column, causing 
eosinophilic meningitis. The worms develop: to 
theadult stage in humans, but they do not reach 
full“ maturity. ‘Infections occur frequently in. 
humansin' many of the Pacific islands, Vietnam,’ 


severe’ headaches"a id ‘other neurological * 


ymptoms:: Thespinal-fl 
ith - €osinophils. Occasionally: immature worms: 


. can ‘be recovered from the. spinal fluid. There. 


_ are other ; ‘helminths that sometimes cause a_ 
- similar - syndrome; but, in the: “areds: where, ‘A: 


.. cantonensis: is ‘common among rats, it. is. “the 


™ 


« unknown etiology which require surgery torule 
out a. malignancy. Histological. sections ‘reveal 


the. worms 


in the ‘lesions. . Skin tests .and° 


: - serological tests, that employ Dirofilaria immi-. 
“fis can be helpful ir in cases presenting: such coin’, 


lesions. : . 
(2): Divofilaria - eqniuniokinne. : A aeaiip’ of 


mts Dirvofilaria ‘sp..are found in .tumors and ab- . 


‘of the-eyes:of humans. The various species of 4 


scesses of the subcutaneous tissues and tissues 


Pirofilaria .that: cause these infections, in 


’ humans ‘are usually common parasites of the 


‘* native animals of the particular area, 


~ They are, : 


a most. frequent cause of eosinophilic meningitis. 
-in man. A’ skin test. ‘Utilizing antigen made,.from | 
_the worm may-be helpful i in making a diagnosis. 
‘ec. ‘Anisakis. Anisakis * is‘a member of the ° 

Ascaris’ ‘group. It is norm 

‘eating mammals. Humans 


’ a, parasite. of fish ; 
ome infected: by 
éating insufficieritly, cooked ‘niarine.’fish.- The" 
parasite is commonly” found in: Japan.. It is. 


occasionally... found in Europe,, ‘and it: ‘can, ‘be a 


> expected in any-area where raw marine fist are. 


_referred to collectively as Dirofilaria “conjune-. , 
' differentiated from hookworms because their 


bugeal capsule. opens forward and is.fuarded by 


: Mea,” 


Sexually mature worms dre’ sometimes. 


’ found-in the excised. tumors,. but microfilariae 
are not found slireolaulne « in the blood of the : 
‘patient... : 


o.. 
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-eaten. Mari e fishes harbor the larvae of the «— 
parasite, witich develop very. little when ingest- -. °° 


jumans. They burrow into: the mucosa of" - 


tumors. .The ‘immature. parasites 4 are found - 


- coiled in the raised tumors. 
d. _ Oesophagostomum. Oieiead um is» 
"a parasite of’ monkeys and ‘apes in. Asia, ‘Africa; . 
‘and South America. The parasites are about the « 
same size as hookworms; and they attach to the . 


mucosa. of the. cecum and. cdlon. They’ are 


& crown pf bristles, The larvae are ingested,.and | 
; : iW Fn cas ‘in hymans they work their way deep into the. 
b. Angiostronigylus cantonensis. “AL canton”. ‘mucosa of the abdomen or intestine. There they - 


‘nensis causes the disease ‘ ‘eosinophilic meningi- | 


produce tumorlike masses, and abscesses. Tu- 


uid=is™ ‘usually: ‘loaded->~*" 


“the stomach or intestine causing lesions which | * ; 
. are ‘mistaken for peptic | ulcers. or “malignant es, aise 


any. other: inverteb-__ al 


oe 
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“ » and’ mammals, including humans, ca become .. 
infected” with ‘the larvae of the parasites by 


es dia 


“AFM {6048 /9M8-207-2. 


‘much aroearay Wineice: Aree 


‘the cloudy ip 


te f ; “'Gtiathostoma spinigerum. G. 
‘is-a. parasite, that lives in ‘tumors within -the. . ° 
walls of the stomachs-of dogs, cats, and certain 
. wild carnivores, The: parasite isffound.in animals >.” 


ot — =e 


at comtAlal 


the’ tumorlike m I masses sand direct: examinatio 


sae available. ke 


ms nor mal ya 


passiges, and. the m 


does develop to maturity in bums anh. even . 


passes opgs - which vey: resemble those: of 


“dy. Large. as os ‘usually aevalby around thé . 
ean be |: 


. worms, .. and=both . worms “and: eggs 
recovered on pes abscess. exudates. Human’ 


in. Southeast Asia, Japan, China, India, ‘Indone-. ..” 
“sia, parts of Europe, and Australia? Most human * 
> The | resulting disease. may, be very mild: 


‘cases: ae reported ‘from Thailand, When hu- 


mans. become infected; the larvae of the parasite “3 
> migeatep around the patient’ s tissues, producing a 
a kind of creeping eruption: and occasionally 


“causing a’ serious problem ‘hy invading the eye, 


‘As..in ‘the case of most tissue- -inyading nema- © 
© todes,. there is an cosinopttilia associated with. 


the infection. The larvae i are. quite, large (10 to 


“50 mm: by. b to 25 _mm/ and can be “readily © 
from their channel in: 


identified when remover Af 


‘the tissues. They have a lurge head bulb: sfigure 


1B = ‘that:has eight rings of hooklets, 


that infect ‘dogs*and cats. 


“Toxoeara (Cause of Visceral. Larva Mi- 


The 


Po ine gerius Tosocas a. ine 


“distributed over most of: the world. Mbst birds 


: ingesting infective eggs. Toxocara: larvae’ will 


_live ‘for years in, such- infeoted ‘animals. In. 
_ humans tHe: disease produced by these larvae is 


“known as visceral larva’ migran’s. Young child- 


_ ren 


“infected. That is fo be: expected since they put - 
in their mouths. .. 


__ everything; including - dirt, 
‘ Toxocara larvae migrate through the body and 


eee pce in ss mvc) in humans. 


~ histological sections are the only. mea Ss 0 


aired in humans it fababius ‘the: é 
‘tissues ‘of -the neck: near: - jaw, the nae +t 


1 Tobago, os 


spi niger Me me ‘ 


es ascarids : 
They. are widely” 


* disease ‘is 


sfibout 1-to'4-years old are most. frequently - 


Figure: 1365. Gnathostoma spinigerum, x2 


with’ an eosinophilia, of 20% to” 80%. the’ fre 


‘symptom. noted, ‘Frequently :the disease: is 


severe with intermittent fever, cough, hepa- ao 


: tomegaly, : and hypérglobulinemia, “At, is-some- 
‘times fatal. Spesifie diagnosis requires iden- : 


tification’ of the larvae, which can. be. found, 


‘in liver biopsies. Skin tests‘ and serological 
“procedures haVe shown some promise,, but ass 


yet they are not reliable, 


h., Ancylostoma (Cause of Cutaneous. Larva - 


migrans, also called “creeping eruptian:” The 


parasite most frequently. implicated as.the cause - 

“of. the disease - in humans | is: Ancyfostoma.  - 
e, a hookworm of dogs ahd cfts.. The © 
‘most commonly. encountered jin sandy 


:Migrans), Some species of the genus. Ancylosto 
ma cause a disease known, as cutaneous larva: 


coastal areas of the United States all along’ the . 


“Atlantic and Gulf Coast ‘from New Jersey ‘to’ 
“Texas. It is also found i in many other subtropical 


And tropical coastal Fegions of the world. The 
infective larvae of the parasites penetrate - ‘the 
skin and ‘migrate | around unable to find their 
way ‘to’ the intestine. They: cauge an. inte 


ely _ 
_ itehing tissue. irritation, As the, larva. Lm grates, 
eit leaves a wandering disco lored ae mes 


FE 


: for weeks Oa a dacs reailting h in foxtenniye an 


<appeiraiee ¢ 1¢ oe 
.be recovered for identf Ci 


a : 13- 13. Tapeworm iatvacl in. Humans: 


~ jarvae: ‘gothétinias: contiriue ° tO -migraté around 


a. Taenia solium (Cysticercosis). “Humans: © 


"become infected ‘with the larvae by~ ingesting 
-epes of ‘Taenia soliwm. The larval stage | of 
Taenia is called a cysticereus, ‘or bladder worm. 
It has. one-in 
‘After ‘the egg is ingeste 1x 
hatches, penctrates, ‘the intestinal : wall, and 
enters the, blood stream. It’ cin lodge’ in any 
‘tissue, but il. is most; freq ently found ‘in. the 


brain, eye and” Voliinta 


~ oval in shape, and it-ig about.1 cm in. diameter. 


The ‘bladder is -filled.with a Sete A dense. 
he side; it is: 


re -is located.on 
" Scolex: Living: larvae lie relax . 


knoblike: struc 
“the invaginatec 


“+ tively free ‘inthe tissue causing little trouble’ - 


unless they become’ lodged: in sogne vital’ area 
such asthe eye, orbraint. They begin-to die ‘and 
degenerate’ after'3 to 5:years; The degenefating 
larvae ‘calise an: inflammatory reaction ‘which 
leads to. fibrosis and. calcification in muscle 


‘tissue, butin the brain or spinal cord they: rarely : 


~caleify. There . the” tissye. reactions, lead. to 
nee symptoms, 
- Echinococcus (Echinocoecosia: or Hydatid 


es Pisces). -Hydatid eysts arethetarvité Eehino-. 


* COCEHS TAN | nlosus and &. multilocilaris: Dogs 


snd: other canines: are hosts for the adult worms — 


“of both’ “species. . Herbivorus. ‘animals:-are ‘the 


ginated scolex- ani one bladder. ° 
the onchosphere..’.- 


ascle: “The” larvae 
. Mature in about 2. ‘months. The. _cysticercus. 
. (figure 13-618 semitransparent, white i in color, ° 


6 


usual intermediate. hosts of E. granulosus while : 


» . rodetits are the. 
“ ) jpultilocnlaris. - Hydatid disease in humans, 
caused by the larvaGsof Ey is most 
often. found in. tht shee] 


qrapulosns, | 


@ 
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‘intermediate: hosts - for a 


: humans, ‘ 


. Lapsule present, allowing the. organisn 


world: “The: diseasé seal ‘ Eom sitar cs 


“is found. most- ‘often in Arctic. regions : and ° 
» Central’. Europe EB. granulosus’ larvae are’ 
known’ as’ Unilocular ‘cysts: in soft tissues and 


osseous when i in bone. E. multilocula ris larvae pie 


are kriown as multilocular eysts. °, - 
“(). Echinococeus gran ulosus: Hydatids.: 


y 


‘lar, ‘membrane. oe granulosus 


found’ in. the liver and lungs. ‘In these tissues 
~they~develop. slowly “into-a” hydatid cyst. ‘They™ 


"steadily enlarge and after 10: to. 20 years they — 
-can.be more than 15 cm-in diameter and contain 
‘more - than a-liter of: fluid. The’ fluid: usually ~ 

~ eontains ‘many. scoleces (hydatid: sand) and.” 

daughter hydatids. Larvae that'become lodged, . 

“in -bony tissues develop completely differently 

because there is no limiting membrane formed,’ * : 

. The hydatid ‘develops freely in’ the bony canal 


and ‘continues to spread as the bone. is eroded. 


(2) -Echinococeus multilocularis: Hydatids:: 
_ The multilocular or alveolar hyflatid of EB. ° 


‘multilocularis is usually. found in the liver and. 
rarely’ in the lungs. Humans appear to. be poor 


-intermediate -hosts- for this’ tapeworm hecause , 
- few, if any, seoleges are produced in. hydatids in : 
The multilocular. hydatids develop.. 
_ probing, minute: cavities surrounded by a hya-~ 


line: membrane. - Frequently there is no fibrous 


without confinement, This hydatid can 
much of. the surrounding host tissues. As the 
- hydatid grows, nécrosis and cavitation occur. On 
rare occasions the. larvae ean metastasize to 
other areas of the a Meat 7 
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to-grow- 
destroy . 


of 
ithe’ ‘two. types of eysts produced by larvae of EB. 
anidosus. the unilocular is the most frequent~ =. 
oly’ éncountered. ‘The. unilocular cyst (figure 13- -6) _ 
* has’a cavity that is filled with ‘fluid. The cyst 
‘wall surrounds a thin. germinative layer. The . 
_ wall is made up | of xi'thick, laminated, noncellu- « _ 
-embryos can’ 
lodge in any organ or tissue, but are most often 
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ue PLEROCERCOID, OR 
oo SPARGANUM-LARVA. ”— 


— CYSTICERCUS LARVA 0 
fe be OLBTAHBIN [A reine ete tn inten 


DAUGHTER CYST. 
— Mbrood capsule) 1 aed 


HYDATID LARVA OF ECHINOCOCCUS 


Figure 13- 6. Tapeworm Larvae in: Humans. Various, inageiitieattoind 


@ 
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(a ‘Multiceps - (Cenurus Disease). 


s species, of. the: genus Maulticeps have been found. . 


a lodge. and develop i in any soft tissues, but ‘most’ 
-cases have been found in the brain ‘and. spinal.” 


hosts ,of ‘the 
“animals are 1 


: cehurus. 


- “tO cauge “CENUrOstE in humans. Dogs : ‘and. their : 
“wild relatives are most -commontly. the - natural | 

adult ‘worms, . and © ‘herbivorus’ 

ally. the: intermediate hosts that : 


become, infe tec with the larva, known as ‘a 
Rises m sd also become. Lceran aa 


anal ‘sites. oh ‘the “plod stream. They « can 


_ Several .. ma 


2. - Laboratory a sacar of Larval’ Foe: Ce 
-worm Infe¢tions.-. Serological and ‘alliedtests . -- 


‘. offer the most. practical method of diagnosis. ae 


“elude 
" echinococéus 


, cord-In: the tissues the: embryos transform into . 


the cenurus s type of larva ne hk 


oe wih a clear ‘fluid: ‘It i is transparent, white ‘in, 


color, Jand.. on the inside’: wall’ the: attached 


- scoleées | uppear as dense, white knobs. « 


d. ‘Spirometra (Sparganosis). 


“jn- humans. isian infection caused. by , the 


- plerocercoid ‘larvae of pseudophyllidean ; tape- 
_ » worms belonging: to. the genus Spironietra.. Most 
ae | the. 
: - spargana occur. in the China, Sea: area. A ‘few. 

* Gases have been found in other parts of ‘the. * 


human infections ° “with -unbranched 


Sparganosis 


6), which, , 


.~ Stained, and pane microscopically. by, their. : 


ea world. A branching type, Sparganum prolife- 


Spam, 


‘':Human infections also take place through the | 
‘practice of placing: ‘poultices of freg of snake. 
flesh, on open wounds or. other lesions, especially 
“of the’ eyes. 


: trates the gut wall and migrates . throught 


rying” the’ parasite. . The ingested larva. pene- 


tissues’, as. it. grows’ into a-sparganum larva. 
‘animal 


The’ flesh ‘can contain 


has been found in Japan and the United 
States, Humans.acquire the infection by ingest- _ 
ing uncooked intermediate, hosts that are “car--’: 


the . 


- sparganuni larvae which actively penetrate into ° 
, the: covered lesion. Sparganosis of the eye is 


o.. 
ERIC 


s frequently obtained in that way in parts of the — 
Orient. 


The larvae ‘ofS. proliferum: 
ost anywhere in the body, and the branched 


‘al 


which, then develop into more spargana.. The 


sparganum (figure 13-6); is a wrinkled, whitish, 
‘tL, a Jew es in width 


ribbantike hes 


occur. | 


" proliferating ‘larvae’ break: up. into segments, eS 


. “tag of. 


including: many areas of the United States. Phe 
. eae gine cercariae’ can sometimes . “be re- . 


However,’ ‘the reactidns are. of a group character. ban 
~ making it .necessary’ for- test. results. to be Oe 
» carefully: correlated with clinical observations. <n 
. Occasionally, negative test results do” mgt exer. 
‘infection. The Most specific -teste for ~~ 
is ‘the’ gimederme) or eer , 


. “identifying free scaleces and scattered Hooklets ° 

from: hydatid cyst ‘fluid. ‘Cysticercus | larvae: ‘ean’ ; 
be’ identified after. surgical’ removal or at | °° = 
autopsy by the presence of a-miniaturescolex of -. 
_-Taenia soli. : Sparganum ‘larvae can ‘be » 

identified: grossly, -or they: can be flatteried,- 


a AGE 
carrie 


typical; morphology... . 


13-14. Trematodes: oe 
a. Cercariae That Produce Dermatitis. The: 
disease known as schistosome dermatitis. 
caused, by cereariae of: certain nonhuman s his. <4 
tosomes penetrating the skin of +humans Nie a 
invoking a sensitization. reaction which becomes . .... 
stronger on repeated: contact.. Humans come in |: 
‘contact .with these cercariae by swimming’ in’ S 
cercariae-infectéd | fresh: or salt water. The... - 
.diseasé is found. in many of the tropical, a 
subtropical, and: ‘temperate regions of. the’ world’ 


‘ 


but = - 
there’ is no, practi method for: removing ‘thern 7 


from the skin: The cercariae cause ‘a prickling © 
nd local or edhe urticaria ante _ 


hut: leaves. a al ‘spot: on the 
alcini After ‘a few more hours the lesions begin - 

to- itch intensely; and: the raised spots change .. * 
into papules. The reaction reaches its;maximum’ 
in 2 to 3 days and -then gradually subsides, It -- 


does not persist. as long’ as -‘cuitaneous - larva: 


* 
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ue Si b. _Paragonimus. ‘westermani. 
‘Locations: .. Sty 

- (1) In Pari iFagonimus “Hester nia. 

* the parasites can -encyst in. the intestinal wall, 

~..peritoneum, ‘diaphragm, or “pleura, ' failing ‘to 

moka complete their’ migration to the lung. In these. 


“respiratory tract, and diagnosis can ‘only be. 
established by iopsy. Occasionally: fistulous. 


‘tracts are established between abdominal scysts © 
5 and the: intestine, “Or skin. In these cases it is.’ 


possible to recover. eggs ‘in -the stool of: skin 
discharge, 


luish cysts from the intestine, 


.-tion of the: adults and eggs by. teased prea 
tions and microscopic sections. - ; 


Ma uak B) Usually in: Pulmonary . paragonimiasis’ : 


_ the- eggs’ are. present in He sputum.: Tf. the. 
~odisease-is suspected ani. eggs are-not demonstt-_ 
able in the sputum, needle’ ‘aspiration of one of” 


“the subpleural cysts, can reyeal-the typical eggs. 
*Bymph | ‘node, skin, or brain nisi ce 


ey 7 times, occurs as the result, of ectopic migration in — 


- paragonimiasis.’ Cysts or abscesses. formed: ‘in.’ 
‘these ‘sites are. examined for eggs and’ adult, 


"wot ms | 


“migra anil does not leave the: migrating trails: 
: ‘rieroscopie sections. 


; aon 
The purpose ‘of biopsy - is. to demonst rate 
a characteristic’ eggs; ‘thea 


a cases. the eggs «do not have access ‘to’ the - 


In thé absence of “communication . 


with | a surface, diagnosis « depends on removal of .: late integument Biopsies intende 


sae He" diagnostic ~epgsshould be ~séle 


- peritoneum, ‘diaphragm, or pleura and-identifica- . 


‘ Schistosome Infections. in’ s¢ 
“Bis lifections: biopsy procéduressare vg 'y: helpful.’ 
“-when eggs are not found in the stool.o 


adults will usua 
‘be obtained.’ ‘When... -biopsj is, c 
* findirig” of adults, the most’ reliable: 
. the’ identification: (exclusive of the: characteris- : 
‘ties of the: eggs). is: the appearance. of ‘the 
‘integument: on cross ‘section. S:. manson s 


coarse tubercles; S: haematobirm,: ‘fine tuber®. = 


cles; and S, japonicum, a smooth nontubercu- 


‘granular, ‘eroded, or ‘polypoid areas. in. the” 


mucosa: of, the ' rectum (via, proctoscopy) and 
bladder “(vias ‘eystoscopy), The. tissue obtained’ 


may be divided, one. part being. processed for . 


_ tissue. sections and the other part’ cut into fine.” \ 
* pieces ‘with scissors, macérated in: ‘saline, ‘and , tee 
+ unstained ‘slides. prepared for identification of). 


species, Needle’ biopsy: of the liver: may. reveal - 


pseudotubercles : containing eggs in the portal ' = 
_areas. Schistosome ‘eggs are Ylso. occasionally ‘x 


found in the’ lung and brain. 
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1 that is s the usual 


cbr the doimp sx Kenda | as neil in blood. 
d tissue fl tes belonging to the gent ara EO 


readily ‘stuinablé = ‘a cell. 


eystie stage’, of ccortuin ‘species “of.” 


\ Fa 


‘ the precystic, "a 
“parasitic, ariebae: aie is 
Wilia. Minute. airlike ‘strugtures pay serve, as organelles. 
‘of locomotion in. protgccans belongivig to ue ‘class 


- Cikiates..A general term applied, to’ protozoans ‘of the ‘class’. 

_ Wiliatea, characterized by the presence'of-umerous fine’ 
hhirlike fibrils on the ‘surface’ of the body which » pervece. 
organelles of locomotion, . \ - ues 


" piolective layer which, _ envelops the protoplasm of, 


_ Prot zoans. and enables them to. survive under. adverse. : 


envirpnmental conditions. 
+ Cysticerépsis. ‘The: term applied ° to a dinaiee in- ‘which’ the - 
larval \tage of a Taénia sp. invades body tissue.) 4" 
‘Cysticeret s. A. larval form of Taénia sp. in which: ‘a single’. 
scolex is\enclosed ina bladderlike eyst, wen 
Cytoplasm. \The protoplasm of the: coll other than that of the 
cell nuclet 
Cytostome. 
species of highly developed prot 
primitive: mouth through which’ s 
TSS material passes in-or out of the. cell. 
‘Diurnal. Activity 
Echinogoecosis. The «tert 
results from infectior er the 


seo 


appl ie to ‘the disease . Which 
jnococeus Sp. 


immediate margin of the cell. 
_Epismiastigote. A stage of hemofligellate (ritiia-form” 


cultures.’ It had: ‘an.  NAMlebinie m mbraria and 

jum. The kinetéplast is just anterior to the ‘nue 
Fibrils.. Minute filaments which ‘s8rve as organelles of 
, locomotion | in certain specios of. prototoane:s = : 


© Syonaytadens a oe “9 i 


*, 


_—o ‘eZodmastigophorga: characterized by the: 


“3 Glycogen. “The chief, carbohydrate form ‘i in which f od i 


: Pencstn rn, The, 


iaracteristic pil ueful in. : 


; Ciliatea, ars ; y 


structure, | the outer covering of whieh consists of. a. 


ee Metacercaric 


ini opening within the. outer rail 0 of certain 
ins which serves asa. 


> 
: J: Nucleus. rs ‘3 herical body 
_Ectoplagm, The” outer. clear zone of” yep on. the oC =p J 


my: 7 


. Ooeyst.. The swollen saclike structure 


Plagitiate ‘Aj ge ierak terri “apilied te o ) proté joans of ‘the class * 
presence of’ 
Oat the os of locomotion. 


: whi like fagels which serv 


: forms, st} 1 ogamete ‘and microga se combi 
“prodilee. the Lygote. within the body’ of the: rhos uito, 


very poorly with hematoxylin, and in stained prepara- 


_ termied “glycogen vacuoles.” 


“tions the’ poorly stained SRareEstions of “Blyeogen are . Ted 


tic in: 
pigment: found” within malaria parasite: 
Also the pigment deposited in‘thidy tissue as 4 result of* 
the. rupture, of infected red cells-at the completion, of, the’ 


5 


schizogenous eycle of the malaria paragite; |" so 


_Hermaphroditic. Possessing male and female reproductive 
organs jn the sameindividual..~ : - 


Hezacanth,. The six-hooked embryo of ° certain species, of * 


‘tapeworms. whieh is- — from’ au me at the. time it. - 


. hatéhes, |... . . 

 Hyaline. Glassy : and. jratiapatentse or naaly 30. 

Hydatid. ‘The cyst-stage of a tapeworm’ larva i hich the 
“cyst, contains daughter evel, eich of. which contains 

ay ‘many scoleces. Ge 

Karyosome. ‘One of ‘thespherical masses of. icheomatlerh in the, 
nucleus of.a cell, generally situated at or near the’ center | 
‘of the nucleus. — “- “ 


« Leishmaniasis, Any ‘of’ the three: igen ‘used by: 


members of the genus Leishmaniia.. 


_ Leishman:Dpnovan’ Body. The- sel anhastigote of _ 


Leishmania donovani. ' 

~ Merozoite. Asexual forms in the developmental cycle of the 
malaria parasite ‘which .are liherated, into’ the, blodd 
“stream-when:the schizont reaches.maturity. - 


issues of a crustacean or. figh, or upon’ 
or semiaquatic vegetation? 


- either with 
- »the surface of a 
Miracidium..‘The. free:swilnt 


hatches, 


- Nematode. A "general term applicable | to all species of : 


rou uy abi: 


; imited to the hours of darkness. 


~ essential-and vital ‘part that do sls the cell’s activities. 


It’ is distinguished, from. the rémaj sin of the cell by ts . 
se 


deriser structure and. consistent zation of .chroma- 


’ tin matkrial. 


‘Onchocerciasis. A term applied to the disease v Which results: 


from infection : ‘with. the parasite \Qn cerca. volvulus. : 


_ stomach wall of the gee as a sult ‘of i invasion by 
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ming larva liberated into the - : 
water from the eRe: ig fluke at the time thé eee ‘ 


a cell . which. forms the: -. 


develops in the: , 


he encysted’ resting stage of: a 1 ‘trematode ae 


escape. e. fromthe epes at the time of hat chide. 


—Paraganim iasis. The term Sréflicd to” ina which.. 


vie up, ‘the ae of tapeworms, 
dgnd neck, .,. 2 
o emoflageftates | ‘that is “epto O-- 


* body is. eldngated and Somewhat 
~ from a) anterior end, and 


4 “flattened, A flagell® n 
je « ithas.n na pedi ae r 


" Pseudopod, A temporary protrusion of the outer margin of 
” the cell wall of. att ameba serving for purpog “of. 
locomotion and feeding. Z 7 
; * Bhabitiforni 
-bulbéd egdphagus. + 
Upoatettuin, ‘A process 4t the anterior and f certain fuicullthe 


A 


_ unarmed according to species. . 2 * 
Schistosome. The general ‘term apie to the blood hikes. 
Schistosomiasis. A term designating the: divease produced by.) 
ee infection | with any of the three — of blobdAukes 

* whieh’ parasitize humans.. ° ve 4 
Schizogony. The aséxual eycle of spprozoi= ae ee 
Seoler. The attachment-end of i a tapeworm con ne of the 

Read and. neck. 4) x # 3 

“+ Sparganosis. The: term applied to ‘the discuse. prodifted by 
‘the’ migration within: ry tissues: of sbi 
tapeworm nets , 


a 


a 
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Sporeyges 3 2. LA case. or: + eyst 


i ears mus ~ 


" Trichinosia. A disease, caused by. infection with the * 


Nematode larvae’ that, have’ 2 ‘muscular, : 


intestinal: worms*that can be eifher armed with hopes br a 


- preli 


seems 


wt dine within the epee 


wh h ‘migrates to the salivary gland of ihe ete 


; Strobila. The entire adult tapeworm pean: the head, 


worm,” Trichinella: ‘Spiralis, 


: Trophozvile. The active veggtative feeding motile stage of a a 
é iprotozoan. 


Trypanoseme, A blood: ‘and, tissue flagellate, of. the.gens 


Yrypanosoma. 
: omastigote. A stage f hemoflagellates ‘that has an. ; 


“undulating membrane and flagellum: which originates 


from ‘a kinetoplast that is situated posterior to the . 


nucleus. It has the“typical “trypanosonie-form”. shape, 


Vacuole.sA term applied, to various small, aggregations of. 
' = material (generally .food) which ‘float about in the | 


 cytoplagm within protozoan‘cells. | 


~ Vector. A.carrier, espécjally the animal (usually an sirthtos - 


pod) which transfers an infective ages from one host to 
another. .° * 
“Viable Inv living conditions, . 


olutin. Chromatinslike bodies found within the éytoplasm: Ps 


of: trypanosomes. es 


" Xenodiagrosis, Diagnosis: ‘accomplished ty allowing a lenowik 


natural uninfected. vector to ‘feed: upon a suspected 


infected, individual forthe purpose iof-atlempting to 


‘recover the ofganism from the vector. 7 


“Zygote. ‘The; cell: as al from the . pen of: the - two 


gametes, : . om : fl 
qoc le . oe rf 
sf Be x we . 
\ a * i 
ie . 
? : 
’ é, 
‘: 
‘i eB ¢ 
eer . 
a = 
me 2 


‘pork 


TY August, 1974. 


ted by. some sangeet : 


; bd. ik -canelan. structure that i is the first. reproductive : 
form of a digenetie trematode in the mollusean host. It 
-” buds off cells from its inner surface which ee! into ae 


; Acanithocephalans 


‘aldetiyde. test’ (Napier) (12 


4 
i at 


ve ceylanicum (9-9) 
~duodenale (9-9). . 


fixing (85) . 
relaxing (8-4) 


Amebae i fig ely 


ae “Page. Blood, fecal AN) win 
4 Baermann goparatin for recovery of snomatoda lar . : _ guaiac test 41) “ 
i vae (6-8) cane tune 66 Blood films: 
. > Balamuth’s medium, modified (6.3) 6-3 -  .. preparation (11-5) ....... * 
Balantidium coli (9-6) ve 96 a (10-2, 14-7) . BEE 
ova: 1 Bertiella (9-10) seicsesssne . 9-26 resh preparations: 
a ew oY, F _ Boeck and Drbohlav's medium (6-2) : 
7 Biliary aspirates (2-5). 2-2 
4 ee ae : —— * Brine flotation, concentrated: (5-10) 
. Biopsied material (1-3k)} . 13 Bru ia: mala i (10-1) : 6 
su) * Blastocystis haminis (9-12) ...... . 9-87. a ae tae einai ee 
7 ~ ‘Bles’ fixative, helminths (8-5). ....c000 a BB 7 i A 
y ‘ . : ' - Cc . . ” e 4 
io Be ge gE ; 88 
‘ Capillaria — 14 ee 7 relaxing: (BA tiga: Senerrenr ae 82 
hepatien (8-2, 9-9, 13-7) .. 81, 9-14, 18-7 ©" -seoleces and proglottids (fig’ 9-13) 9-31 - 
_ Philippinensis (9-9) “ (O14 staining and mounting: eu aists ansSvsdvasviel sridanibssessias ¢ 
Cellophane-coveret’ thick smear (5-11) 5-11 : ood 
; , : : eae Ciliates (9-6) secseseeees patina 
Cellulose-tape slide: preparation (5-6) .. we BA a hi 8-2, $11 
Cenurus disease (13-18). 13.10 Clonorchis sinensis (8: is es 
Cercariag, (18-14) vines TBe12 , “COCCI (927) canara 
Cestodes, extraintestinal Ose fig 13-6) . mr 18-10, 13-11 : * oocyst maturing (6-5). 
Cestodes, intestinal 210) casa deus 9-26  Chlorazol black E (Kohn’ s) stain (78) ‘ 
“eggs one =17) : in. Ceeeieds ee selene DL! Gysticereiis ¢ Gets) i 
Dp ete mm 
. 7 ae: J * 2, 
; ” 
i a : oe . Pane: oe: 
D'Antoni’s iodine; modified (5-2) ; shape uecteneaveihccadayac. Ba 
- Delafield’s iron-hematoxylin stain, helminths (8-6) ....° 84 ” Dirofitaria ee 
, Dermatitis, schistosom (13:14) .. “ ‘13-12 pete ™ “conjunctivae"™ its - we 1B-8 
t (8-2, 8-1, 931 C. immitis (10-4, 13-12) 10-7; 18-8 
Dientamoeba fragilis (9- 3) 3 ' “repens (10-4) . . 10.7 
‘Dipetalonema- _ Dracunculus (10-1) - 10-1 
. reconditium (10-4) .. ve 10-7 laboratory diagnosis (10-7) .... ssseceneeg LOT = 
; streptocerca (10-1, 10-3 .10-1,° 10-5 Duodena pecan: : 4 
_ Diphyllobothrium 2-2, 9-26 » 
Diptera (9-12) 2 9-87 
Jop J 
a a . “ll J6. : ‘ 
7% = A ® . : 
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=e aticde retk ee smear 6:1) Feesererceeeeee OWL] 
‘collestion (2-2, sae iestioneshsdureies seine Bol 228. eligi hs’ ($5) « Z 
ates: 5, fig. 9-2) 


NA 


= microscopic Seaminition (4). 
fe alee neers (4-2). «. 


: cee passed aah: 


- Page’. - ~ Glycerin jelly ‘ijeh: 
931 00" _chrom-alum ; (88 
phenol (8-2)... 
" Giiiee “api: 
" Gongylonema puleriim. (i) : 
Guaiac test. ey f 


- Gilson’s Tate helminths (85) 


Aelaciag adulte. (8-4) 
” Hematoxylin. stain for 


_ Heidenhain’s jecushampa cells stain 1 (7-8) 
: >for PVA-fixed smears (7-8) ; 


“ diminiita Wee 9-10) .. 
~~ nana (9-2, 9-10) ... 


a .. Page _ Irorf-hematox 
9-26 | Iron-hematox 
; 5-1 Fal es ‘9% « 
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’ tropica (12-7), 
Liver flukes (9-11): 


Lugol's. iodine’ solution . (8-3; 5-2 5-9) ; 
* Lung. fluke (9-11). 
Lym — ; (9- 11) - 

. ° e al | “oy 


Be 8 


: elon a . 


oh ee ee . - a, >. Page. , Meningoenspphatilis (18-5) Jace: 

. Malaria (11-1) ; tereeeee L1-L Merthiolate. 3-3, D2) heeeiiecteteess 
: Malariae: malaria vy. 1166 Merthiplate: odiné-formaldehyde Sl 
i ~Malarial parasites, identificdtion in To concentration ‘meth 
postmortem. ‘nhaterial. (- 1): 11-30 Ae ‘. preservative-stain (3-3, 5-2): ¢ 
thick blood: smears. (11-9) “1-12. peal yokogawai (9- 11) .. 
‘ahin- ‘blood’ smears: (11-8) “ » 11-6 . Methylene blue-stain, buffered (5-2) 


«Measuring: parasites (4-2). : Mierofilariag” (1OF1) ?icseccasesceses fii 
Media,’ culture, for’ isdlating ye Pe . coneentrating (10-2) 
) intestinal protozoa (6-2). . GL a -. immunological . tests. for (10-6) .. 


12-8 "+. in canines (10%4) «diene! 


: Leishmania (13.99 ., tara 


* “Trichomonas vaginalis. (64) te yt vin, humans (103, 10-2)°. 
a Trypiinosoma: (12-9) aise asepandoed Ree * shtpment (10-5) ssisasipeiveii i Sonar 
. Media; eulture, ‘for shipping intestiriala protozoa (63) 6a: ‘staining (10-2) , ‘arcaiesdiedin snniadunn MP scscgdecieuriee 
a Media, “culture, types | <2. 22.2 ee Htemomnter ocular, calibrating (4-2) .. 


+ Microscopy (4-2)... 
--MIF- preservative (3:3 
” MIP-presteved fecal specimens Ree 5-9) 


; Balamuth’s* moiied (6-3): sees } MY asidsa 68, 
a Boeck: ad Drbohlav's: (6-2) : 
“NI. pie load (TLS) (644).. 


NNN (12-9). Siecscsctesssnns MIF stain solyition (3:3, B.2)*., 
” Trypticase soy. res 5) » 13 Mucus (4-1) cecseses ages 
“:Weinman's (12-9)... . 12-8. Multiceps (18-13) . 
: scien: eosinophilig (18212) crreeeserssseneesceereenieettirsertee EBB: Multifoculay, aa Hey 
si a 4 - - a : : . . N ie P . = . é e 
te ae ee : . a . 
a Mh ae 2 Bye 2 *, . ire oe, ee ee a 2 
. ' io ne or re: fe “Page. +. fixing (8-3) ..s. B80 
ie ; : ; relaxing: (8-4) *. . 2 
: staining and mounting. adults (8 .87 
NIH tryptica ever geri: Ths) ti medi - 
' ; be ass iat he (9-6 , 9-14 -- AM a anes 7 
ie ae C888, (fi 9216) oeccccccenssseseen . 9-40 a eee - re _ 
ue GS a i ee re 2) i 5s 
a Oocyst, maturation, | cogciia (65) . is we 65 . 
-. ° Ocular micrometer (4-2): 


Opisthorchis (8-2) «(9- 11) 


Oesophagostom um (13 re felinens fot) 
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FAL ta-HA) - 


res Satjves, *feeal (3-2) 
oe (3-4) 


“ P palngien oe. (9-9) « 
‘! Pinworm preparations (1-3d): 
’ cellulose-tape slide (5-5) 
-Vaseline-pat aff ; 

] Pironella (9: -11):.. ate 
" _ Plaswselli (11- 1) . 
falciparum (11.8) 

- "malariae: (11-8) 


‘Protozoa(0-3; 11, ‘21, 13-1) . 
“jntastinal: (9-8) . 
malarial parasites (ile 1) .. . 

° . miscellaneous, extraintestinal (18-1) "e 

7 11-6 . - tissue (12-1) .. - 

11-60% Pseudoparasites and artifacts 

- 1:6 Purged -fecal ‘specimen’ (2-3) "+, 

11-6" PVA-fixative solution {3-5) age 


Pou farinit, (18-3) - 13-2 PVA-fixed ‘smear, staining procedure (7-8) wuss M2 2) 7 y 
ae. eS ae ee ; a wee ; eo RE st Poo 
“Quénsel’s s stain 62). bet leveecauiae sei ulectel abuse SiaeTbanidies Meee Belo oe gs gee Oe 2 hee eee Se 
_ : Par ae are . 3 See cab : . f ee tae ‘ 
a ~ . ae * a ~~ 2 es 7K. = om, . * a - _ e fe Mes 
“iy 8 7 Ree a re an fie er ee ae ~ 
oe, ee ee eu oh. Page’ - "Referral fanotatetes: ‘fegimens (1-4) reseed Eeaisiieneicinien TA 
Roundworms: (See Nematodes) _ ae 
* - ee ‘ : > oo 2 Gs J Beas 
my he aah s 3 oa i . 
. 4 : , 7 £4 7 a 
es . 1 adult helminths (8-6) w..ciccucssssecpranircene Bd 
} “Saling teal MOUNES (5-2) venssenitinsieatineracicineeneenencn Sel.’ —" ” intestinal protozoa, permanent (7-3) . 7-2) 

Sarcocysppe Linde mannii (132). sieesicneeen j intestinal protozoa, temporary (5-2) ‘ j ae 
= Schaudi ‘fixative, solution (7-2) ..... Prrae! . _ Jeishmania (12-9) weeny aS 
E ‘Sthaudinn'§ fixed ane staining en (7-8) aaa \  e malarial. parasites (11-4) .. 

' Schistosoma (9,11) «. ticessee ciceiceg ne atsneneees . microfilariae (10-2) Z " 
hagmatobium (25, "6-9, 9- ll) . trypandsomes (12-9). ac at 
japonicum (9-11, 13-14). estates : Stains, methods -. ‘ : 

, Manseni (8-2, 9-11, 13-14) 8-1, 9-31, 13- 12 - Chlorazol- black E (7-8)... 
~ Schisgosome dermatitis (1B-14) ...ssecsssceceeseecseeesnnsecienee 13-12 ~ D’Antoni’s iodine (5-2). 
Schistosomes (blood fiukes) (9-11, B- 31, 13-12 -  * Delafield’s iron-hematoxylin (8-6) 
ege Hatching CS :) ee wae RT. Fast green (Lawless) (7-3f) 
Sedimentation, fecal * 7 ce a. °° Giemsa’s (10-2; 11-6) ...: — 
Ke centrifugal (8-9) seeeses : = 56 0-7 eee iron- eva (7-3) 
~ gravity (5-9). . 6 

Semichon's aceto-carmine stain (8-6) : 

Sigmoidescopic material (2-5) ‘Lugol's iodine (5-2, 5-9) 

Smear, fecal (4-2) ; Merthiolate-iodine formaldehyde (MIF) G3, 1 5 


-. ave permanet : 
a ternpoxary, Wen 
cellophan ove : 

-. wet (4:2) .. 
’ Spargano: s (13-18).. 
Sparganum proliferum (13 


“Methylene blue, buffered (5-2) 
_',Quensel’s (B-2) ccecceteeseenMessessentinces 
pounce. aceto-carmine (8-6) 


. Spirometra’ (13-13) .. 
_ Sputum, specim S18 (1-3, 2-8) . nacsieas aie 9-14 E 
‘Stains for - , : ese field (5) 
see Pig Set : i = : 
. _ : # 
lay. : - 
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. : Srasne (13-8) oven 
e: oF aka od (138) 
. Teena (244, 3s, 9-10) .. Siiaess g-5 
cystiéeréosis (13-28) . 18-10 
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APM 160-48/7M3-2 


. saginata (¢ 10) - 


soléwm (B-10, 1B-1B) sescocesssedeegeeneeeston 13-10. 
Tapeworms (See Cestodes) - oa or 
‘Ternidens demihutus (9-9) eaten avrasbaoisiRvsaanebasaceaiesiine awe 9-14 


Thelazia (13-9) 
: or liforniens a 
: - eallipaeiee (13-9) 


; mic¢rofilariae ath. 
‘Thin blood smear proced 


_ Trichostroygylus (9-2, 9-9) . 


‘fixing (8-5) 
_ intestinal flukes “(9-11 

: liver flukes: (9:11), on 
_ ‘lung fluke (9-1), 1 

-. Felaxing (8-4) ... 

staining and mounting (86). ; 
Frichinella spiralis. (13-6)- eseecsseeeeeeees 
Trichrome stain (7-3) ; 
Trichomonas (9-3) 
oy tenaz(9-3)" 7 
- vaginalis (2-5, 6-4, 9-3) . 


. Trichuris itrichiura- (9-9) ips 


, ; . malarial, , parasites te i 
4 ‘mierofilariae: (10-2) .. \ Trypanos ama (12-1) 
8 Toxocartt (VB D2) silessgesceeee 13-8 eruai (12-4) .. 
- - Toxoplasma gondii (3-1). s 18-1 ow gambiense (12-8) 
Trematodes (QLD) ceeseccsese 3 : rangeli (12-5) :.... 
eo blood flukes (9- 1b) 31. rhodesiense (12-3) ..... 
oa eggs: (fig: 9-18) wets. - 942 ~ .. Trypticase soy. agur (18-5) .:. 
eo . ; A 2 ; : : = | ee or . 
. ee epee Fs 4 is eee oe os 
Page ‘\ "Urine specimens:(}-4, 28). 
lel, 2-2. ; Unilocular eed (13-18) ses 
‘« : he : w =: ar at ei 3 eS ag a : a 
a. : : n°... Z m . : er “he * : w. “) vas zh, 3 
; : a we Boge ae Page Saidline: atta swab, ‘Preparation (5-7): 
: . Vaginal exuilates’ (1-3, 2-8). asisiscesvabaacted sDovessveneenisnns 1: ‘1, 2-2° ee malaria a susavies chastabitsestudeceiersctaces fitees ote 6. 
| . . a ee ee | 
: Se oe, Ete Wetting “solution (5-11) s.ccsscosssssssnssssssssnesernten ning 5-11 
' Weinman’s gtedium (12-9) ....5 . Wright-Giemsa stain (11-5) ....... we 11-37 
“Wet feeal mounts: (5-2) . Wuchereria bancrofti (8-2, 10-1) BL 10-1 
* os, vee . 4 & e 7 = , 
Xenodiagnosis (12-0) scuetasisteasehseagy sai petusitinvastontasaesiateteseascsaey 12-8 P 2 
‘ 12 , . : ‘ B a r 
= . . (é 
=e 5 
oe _ , a: , ; <8 7 , Page “+ Ziemann "g stippling (11-6) 
: : Zine sulfate-eentrifugal -flotation em) 
. : Ss. es ws GOVERNMENT: TeARINTING QrFIce 1076, 0-1 907-788 
* t oa 
~ : ' oe 
= i ~ : - ue 7 
ig fy, a ; ‘ oe 
yey 
* a J uf ae = a 
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